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PREFACE. 


Thk very favourable reception accorded to “A 
Lump of Coal," tempted its Aiitlioi' to prepare the 
present little treatise upon (.'halk, and the various 
substances with which it is indirectly associatiMl in 
the pand operations of Nature. 

To render the work interesting to the general readei; 
an outline is given of the vari{)us useful purposes to 
whicli Chalk, and als(» Lime and its numerous com- 
pounds, are applietl in the arts, manufactures and 
agriculture : ainl it is hoped that the variety and 
interesting nature of the accumulated facts will prove 
not only entertaining hut instructive. 
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CHAia'KR I. 

Chalk ; What it is Composed of— Origin of Chalk — Carbonate 
of Lime a widely- diflbsed Mineral. 

Br.FoRE entering fully into our subject, it may ptThaf>s bo as 
well to say a few words upon the chemistry of chalk, anil thus 
enable the reader more readily to understand its connertioji u itli 
the numerous substances referred to in the following pag<‘s. 
Chalk, then, is nativr rarhtrtait' nf' /ime, and is com|>osc<i of a 
metal called laUium, conjbined wiifi oxygen and c.'irbonic 
acid. When i halk is made red-hot for a considerable tirpe, in 
presence of aituf^spheric air, its carbonic acid cscajH'S, and Limr, 
or QuUk/hnt' (niidt* of ra/rium)^ remains Ixdiind. Cab ium is a 
white brilliant metal ; it decomposes w^atcr when coming in 
contact w ith that tluiii, and if a piece of the metal l>c slightly 
heated, it bums brilliantly in the air, like magnesium wire, 
leaving a residue, w'hich is c|uicklime. 

We have said that chalk is carbonate of lime j but, however 
paradoxical it may app^r, carbonate of Hroc is not always 
chalk. For example, marble is carbonate of lime, and so also 
is the crystalline mineral called calcUe, hot these have no 
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resemblance to chalk, although they possess the same chemic al , 
composition. 

When chalk is decomposed by an acid, t flervescxmce takes ‘ 
place, owing to its carbonic acid being set free, and its metallic 
base, calcium, unites with the acid, forming a salt. Thus, 
hydrcchloric acid and chalk form rhioridr 0/ lalrium, or muriate 
of lime, while suljduiric acid and c halk pn)duce suljdiate of 
lime, and so on. 

I/nne forms the base of a very c:onsidc*rable number of 
minerals jiossessing great beauty of stnictisre, and «*! others 
which are highly useful in the arts and mamifac'ture*^, to whicli 
we shall hereafter refer. 

Carbonate of lime, in its many different huins, is otu* of 
the most abundant mineral produc'tions of our globe, forming 
mountain masses, c'itber cTystalline, ,'is c ale spar, marble, t\e . 
nr compact, as limestone. It oc'ciirs in b(»th stratified and 
unstratilied rocks, and as chalk in \ast bculs in the most rcc'ent 
of llie secondary strata. It is also e\tensi\ei\ diibisc^l ibniiigh- 
out all fertile s<»ils; and, being soluble in water t oniaimng 
carbonic acid, it exists in most springs. Indeed, the- hoi springs 
of San Filippo, near Tuscany, are so highly charged with 
earlHrnatc of lime that the water deposits considcTal)U‘ cjuantities 
of this substance, which is taken advantage of in the manu- 
facture of ornamental articles. Carbonate of linu* also e xists 
in the bones of animals, the shells of lish, and in lltc* a^^lies 
of most plants. 

As to the origin of chalk, geologists have held dilTeient views. 
That it is not the result of mechanical dtt ritu thin is, rubbed 
or worn off rcKks, like $;mds and clays — there is no doubt, 
hovvever. Its existence, therefore, n^ist Ih‘ accounted for in 
some other way. Is it a deposit /ormed by marine infusoria 
existing in a forme^ age ? Or tlte fossilized remains of minute 
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(microscopic) shell-fish, or is its existeiu'e derived from both of 
ihesi' sources ? Dr. Buckland says : — “ It is a difficult problem 
to account for the source of the enormous masses of carbonate 
oi lime that CK^mpose nearly one-eighth part of the superficial 
(Tust of the globe. Sonie have referred it entirely to the 
st'cretions of marine animals, an origin to which we must 
< obviously assign those portions of calcareous strata which are 
< ()mpf>sed of comminuted shells and corallines ; hut until it 
cm Ik* shown that the.se animals have power to forn\ lime out 
of othei elements, we must sufjpose that they (lerivt*d it from 
the sea, cither tlirectly or through the medium of its plants. 
In cithiT case, it remains to find the sourct* wliencc the sea 
ohtaincil not only those supplies of cart)onate of lime for its 
animal inhabitants, but also the still larger ijuanlilies of the 
same substance that have lK*cn precipitated in thti form ol 
calcareous strata. 

“ We cannot suppf)Sc it to have resulted, like sands and cl.iys, 
from the mcclianical detritus of rocks of the granitic series, 
because the <|uantity <»f lime these rocks lotitain bears no 
proporticjii to its l.irge amount among the derivativt' rocks. 7 he 
Muly remaining hypothesis seems to be that lime was eontinually 
oitrodiieed to lakes and seas by water that hail }>ercoiated rocks 
through which calcareous earth was disscininalcd.” 

In his work on freology. J>r. Maiculioch favours the ibetiry 
that all limestones <>we their origin to organized substances. 
iU says that if we examine the quantity of limestone in 
the prim.ary strata, it will Ik* found to bear a mucli snfaller 
proportion to the silicious ami argillaceous rocks than in the 
secondary, which may have some Conner tion with the rarity of 
testaceous animals in “the ancient ocean. He argues that as 
a consequence of the ojijrations of animals *' tlie f|uantity of 
calcareous earth deposited in the form of mud or stone is 
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always increasing ; that as the secondary series far exceeds the 
primary, in this respect, so a third series may hereafter arise 
from the depth of the sea, which may exceed the last in the 
proportion of its calcareous strata/’ 

Sir Charles Lyell,* remarking upon the above observations, 
says—'' If these propositions went no farther than to suggest 
that every particle of lime that now enters into the crust of the 
globe may possibly in its turn have been sabservit*nt to the 
purposes of life, by entering into the composition of organized 
bodies, I should not decmi the sjxjculation improbable; but 
when it is hinted that lime may be an animal product, combined 
by the powers of vitality from some simple elements, I can 
discover no sufficient grounds for such an hyjK>tliesis, and many 
facts militate against it. 

“ If a large pond Ik? made in almost any soil, and filled with 
rain-water, it may usually become tenanted by testacea,! f<ii- 
carbonate of lime is almost universally diffused in small quanti- 
ties. Hut if no calcareous matter be supplied by waU‘rs fiowini; 
from the summntling high grounds, or hy springs, iu> tufa or 
shell marl are formed. Ihe thin shells of one generation of 
molluscs di?compost‘, so that tlicir elements arfbrd nutriment t») 
the succeeding ratx*s ; aiul it is only where a stream enters a 
lake, which may introduce a fresh supply of calcareous matter, 
or wliere Uie lake is fed by springs, that shells accumulate arul 
form marl.’* 

As to marine animals forming deposits of carlxmate of lime, 
we have abundant evidence in all kinds of shell-fish, in corals. 
madni|K>re$, and many otlier products of the ocean, lliat 
sea- water is supplied with carbonate of lime by springs issuing 
fruin ’Calcareous rtK'ks, we know; anefr it is therefore easy to 
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imagine tJiat in an earlier period of the world's histor)'^ the sen 
was tenanted by myriads of living organisms capable of absorb* 
ing tliis substance from the ocean in its soluble form» and 
ejecting it in ^he solid state. If the polypi which form the 
various species of coral have the |H)wer of building up those 
wonderful structures for their alKKie from carbonate of lime, 
obtained from the waters <^f the ocean, is it not rc^asonable to 
believe that the ancient sea abounded in other marine inserts 
and minute testacea to a far greater exUmt than now, and that 
to these we are indebted for the chalk of the secondary strata ^ 

Mr. Lonsdale discovered tliat the chalk of Brighton, Graves- 
end, and tlie neighhourhocKl of Cambridge was crowded wiih 
microscopic shells, thousands of which could be extracted fr(»in 
a small lump by scrubbing it with a nail-brush, in water. 
Anumg these he recogni/A.d vast numlaTS of the valves ot 
a marine njprisy and sixteen sjH'cies of. furaminijera. 'J’hrs 
in)p<irtant discovery tends ga»atly to support the theory that 
chalk is in part, at least, the fossilized remains of once lixing 
creatures, and the particles surrounding the miniite testacea may 
liave been deposited by marine htfusarUi inhabiting tb<* sea in 
former ages. I*n»bably at this jaTiod the waters of the ocean 
contained a miuh greaUT pro|>c;rtion of carlKinate of lime than 
at the presi*nt gme. 

Keferrgig to the prcs<‘iice of (arlxniate of lime in msi- water, 
Lyell says, “ 'Lhe lime, therefore, conUined so generally in sea- 
water, and secreted so plentifully by the testacea and corals of tiu* 
l\i( itic, may have Ixn!!! derived eiilier from .springs rising up in 
the lK‘d <if the <icean, or frfan rivers fed by f:akareous springs, 
or impregnated with lime derived from disintegrated rocks, both 
volcanic and hyp<jgene. Jf this he admitted, the greater propor- 
tion of limestone in the njcKleni fonnations, as compared with 
the most ancient, will be explained, for springs in general hold 
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no argillaceous,* and but a small quantity of silicious matter, in 
solution j but they are continually subtracting calcareous matter 
from the inferior rocks. The constant transfer, therefore, of 
lime from the lower or elder portions of the cartel’s (Tust to the 
surface must cause, at all |>eriods, anti thnnighout an indebnite 
succession of geological epochs, a preponderance of calcareous 
matter in newer as contrasted with the older fonnations.’* 

'rhat the ocean is constantly Indug supplied with carbonate of 
lime in solution, by rivers and springs fed by calcareous rocks, 
is lx*yond doubt, and were it not so the multitudinous spec ies of 
shell-lish w'ould soon cease to exist, for tlicir shells are almost 
wholly composed of carbonate of lime. Again, if there were no 
testaceems fisli in the sc'a to utilize the calcareous matter, the 
waters of the ocean would iH'come so strongly iniprc‘gnated 
w'ith c'nrbonate of lime that its other inhabitants might not l)(‘ 
able to exist in it. 

If carbonate of lime, then, is nec-essary for the development of 
the shells of fish, s(» is it also for the shell of tlie bird s egg ; 

^ and we know that lu’ns tliat are ill-supp!ic*d with calcareous 
matter frecjueiitly produce what arc called “ soft ” c'ggs, in wdiich 
tluTe is n partial, or sometimes even a total ahsc‘nce of hard 
sIk* 11. 'rhe egg-shell being dependant upon carbonate of lime 
for its formation, cannot iH'come developed unless the animal 
has the propiT fcH)d whic h yields, this substance. Indeed, as is 
well know'n, hens, during the hrcxiciing season, will greedily 
devour large quantities c»f chalk, mortar, or even egg-shells, to 
su|>j»ly their natural rtM|uirements. 

It is well known, also, tliat many kinds of plants will not 
thrive in soils free from, or poorly supplied with, carbonate of 
lime, indet'd, fanners frequently spread lime over their Lind 
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when it lias become exhausted of this substance by previous 
crops, IMants which grow in the vicinity of springs iinj>rt*g- 
nated with carbonate of lime secrete a large quantity of 
calcareous maHer. 

In volcanic districts, as we have said, hot springs abound, 
from which water containing a considerable proportion ol 
carbf»nato of lime is continually flowing, and this, passing over 
large tracts of land, covers the soil with vast beds of tufa or 
Iravort'tne. The whalers that How from tlie Kago di ’lartaro, 
near Rome, and the hot springs of San Kilippo, on the borders 
<»f Tuseany, are famous examples of calcareous waters. 

Water holding a large quantity of carbonate of lime in 
solution issues frtim limestone rocks, and as it trickles down 
through the Hssuns t)f the nu ks deposits its carbonate (»f lime, 
by the gradual eTaporati<m of the water, on the roof.s of caveyns 
and hollows, forming elongated conical massifs of semi-er)'stalline 
matter called staladites, which are often t>f considernble si/e. 
Thesis masses present a remarkably beautiful appearance, ancl 
the material is ernployeil by seulptc>rs and the niaimfaeturers of 
alahiister ornaments. It is known by the name c»f (alcarrauA 
a/ahiiter, in contradislineiion to gypstrons aIaLuLsh*r, which is a 
native sulphutt' of hwe, I'he de|K#sit Irom the hot springs of 
San Filippo is also much used for making alabaster ornaments 
ami works of .irt. 
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CHAPTER IL 

The Cretaceous Age— Oeologrieal Sketch— Mountain 
Limestone. 

The Jurassic age, which preceded tlie Cretaceous or C!halk 
formation, apfiears, according to the obsenations of M. de Beau- 
mont, to liave been terminated, at its tenth stage, by a gradual 
upheaval and depression of the earth’s crust in many regions, 
and these ])henornena tletermine the complete separation of the 
last stages of the Jurassic or (Politic |)t‘riod from that ulhch 
succeeded it — the cretaceous age. Indml, it is found that the 
strata which occur immediately alnne the Oolite, or Jura lime- 
stone formation — which was terminated by a violent convulsion 
of the earth’s crust — mark a distinct eptx'h in the geological 
history of the gloU*. 

I'he cretaceous age is divided by M. D’Orhigny into s< ven 
stages, or |K*rioiis, each of which is distinguished by its own 
spwaalyhi/wrt,* and the r<*iiiains of w'hich were depositt'd in eac h 
succeeding stratum of the cretacxxms fomiiilion. I’he animals 
of each stage were |H‘rfectly distinct from those of prec'eding i»r 
succeeding jH*riods. 

It has lK?en estimated that the mean thickness »»!' {hv j,r<t 
iTviOf eaft is ,aboul 8000 feet, or over one mile and a half. 
*rhc monstrous Iguanodon, the remains of w hicli were discovered 
by Dr. Mantell, existed in this age. I'his huge animal derives 
its name from its resemblance to the Iguana, a land-llz;ird of 
inter-tropical cxniniries. I’lu* Iguancxlon was supjH>scd to be. 
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wlien full gro’WTi, about thirty feet h)ng, and its body equal in 
size to that of an elephwt. Besides this, tortoises and other 
reptiles existed at this period, and a remarkable Hying reptile, 
called the Pierodactyle, which never appeared on the earth after 
this epoch. Tlie Purbeck beds, Hastings sand. Weald clay, and 
the Ashbumham lieds are included in this stage of the cretaceous 
formation. The seami cretaceous period includes the SjxH ton 
( lay of Yorkshire ; the third stage the dark -blue marl of Kent, 
the Folkestone marl or clay and the grtvn sand and chert of 
Devon. The fourth stage includes IVlersthain fire-stone, and 
chert of the Isle of Wight, The ./{/I/f stage iiu'ludcs chalk 
without Hints, and chalk marl, and the up|>er pltiunkalk of 
Saxony. Geologists have concluded, from the fossil w*tM>ds 
which they have so fre<|uently discovered, that at this |H‘riodthe 
land was clothed with l^eautiful vegetation, but that owing to 
ilu* vitdent convulsions w'hich followed, no jH*rfect remains of 
cither plants or terrestrial animals have lKn‘n discovered. It is 
also Ixdieved that an enormous surface id land must have been 
submerged in the succeeding |>rriod, cxUmding to nearly «»ne- 
f mirth of the entire glolx*. 

I'he AM/// age includes the white (hulk with Hints of the 
North and South Downs ; and from the thickness of i1h‘ forma- 
tion (about looo feet) it is Ixdieved to liave been one of the 
longest |x:ri(xls of the cTclacean age. At this period tracts of 
land in parts of England and France Ix^came submerged, while, 
on the otlier liand, the sea retired in some j>laces, lea\ing 
increased tracts of dr)' land. At cnlier parts of the glolx% also, 
there w'as a ('onsiderable subsidence of land, and the waters 
How'ed o\'er some parts of Belgium, as far as Maestricht, while 
the sea extended fronS France to the south coast of America, 
and also covering Chili in^ the western, and PixulichtTry in tlu* 
eastern continent. 
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It was at this period that fishes of the salmon and jx.Toh 
sfK*cies were first called into existence, and no less than ij77 
new species of animals were cTcated, all of which disappeared 
at tljc termination of this |X‘riod of the cretaceons fonnation. 

I'he scvntth sta^r of the cretac-eous ])eriod is of less 
geological intcTcst than those which preceded it, and there 
are no evivlenn*s cjf its extending to (ireat Britain. Near tli(’ 
< ity <tf Maestricht, however, on tlu* banks of the Meuse, this 
formation rests upon the wliite clialk and flints of the sixll) 
cretiiceous |XTiod, and contains fossils whieli are <|uite distiiu t 
from those of the lertiary jxTiod which succtx'ded it. l*he 
seviMith stage of the cretace<»us age was followed by viol(*nt 
terrestrial <’onvulsions, during which the upheaval of submerged 
land, and the subsidence of other portions of the earth, must 
liave bei'n prodigious. 'I'hese |H*riodi<*aI disturbaiuvs <K‘curred 
during suhse<|uent pericnls, when huge inassi's were forced 
upward forming great muuntun ranges of vast extent. Indeed, 
the Pyrenean mountain chains are found to eonsi'^l almost 
entirely of the fossilized remains of minute animals, and it 
also remarkable that the pyramids of Egypt were built of *a 
like inalerial. 

I’he above very brief, and necessarily imjierfect, sketch of the 
geolog)' rtu* cretaceous age, will give some idea of the vast 
magnitude (»f this formation, which may have oi:cuj)ied niilliotis 
4>f years in its development before the creation t>f man. At 
each stage, animals and plants came into existence Mhich were 
perfectly distinct from those oi preceding and siu'cecding ages. 
In the cretaceous age, upwards of 5000 species of animals were 
iTcated which did not exist in the preceding and subsequent 
ages, and they are, therefore, distinctly characteristic of this age. 

We have seen what an important part marine testacea per- 
formed in producing- -or helping to produce, the vast masses of 
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< halk which subsequent terrestrial convulsions raised above llie 
waters. So, also, in the Second Tertiary period, did marine 
^nftp/ijftes and foraminifera abound in the seas. Indeed, so 
va>t were th6 numbers of miiiohv,^ that they formed strata t)f 
Slone from which nearly the whole of Paris is built. Some idea 
of the enormous numbers of these minute creatures, which 
existed somany ai^es before the creation of man. may he formed 
when it is stated that a squ.nre inch of the stone is ealculatc'd to 
eontain at least two ‘thousand millions of tliern ! 

Jt has been stated tliat c arbonate of lime is one of the most 
abundant and widely diffused substances in Nature.; indejnm- 
daiU of the great dejiosits which lie liidden in tiu* depths of llie 
cH'ean, it forms tlie principal tauislituent of many roc ks and 
mountains. Mr. Page observes, “ that the mountain, or earhoni- 
fenais limestone*, is one of the most distirurt and unmistakable* 
in the whole trust of the e.arth. Whether consisting of one 
thick reef-like Ik*iI <<f limestone, or many beds with alternating 
shalt'S and gritty sandstone, its peculiar corals, encrinites, and 
shells distinguish it at onev from all other series <»f strata. 
Jn f.H ‘1 it forms in the rocky errust a zone so marked and |K*culiar. 
that it Ix'comes a guiding-|KJht, not only to the miner, in the 
c'^uhoniferous system, hut to the geologist in his researches 
.imong the strata. 

“ The mcruritain limestone constituU‘S the principal portion 
of these rocks in England. They are, how'ever, mem* widely 
develo|x*d in Ireland, where, in connection with tlur Devonian 
group, they cover four-lifths of the island. The great limestone 
of Alston Moor ('an be traced to I.unedalc in Yorkshire, and 
from thence to Wensleydale, and at each place the variations in 
thicknt*ss are not great*.” 


Derived from the Uitin word or millet teed. 
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Portlock, ia his “ Geological Survey of Londonderry/* etc., 
gives the following interesting account of his labours in tracing 
the course of the limestone formation in some parts of Ireland : 

“ The northern coast of Antrim seems to have been originally 
a compact body of limestone rock, considerably higher than the 
present level of the sea, over which, at some later period, 
extensive Inidies of vitrifiable sUme have been su|HTltuluced, in 
A State of softness. The original calcareous stratum apjxjars to 
be very much deranged and interrupted by thest* incumbent 
masses ; in some places it is dcprt*ssed greatly below its ancient 
level ; after a short space, one may see it bears down to the 
water’s edge, and can trace it under the suri’ace of the sea ; 
by-and-bye it dips entirely, and seems irretrievably lost under the 
sujx^rior mass j again, however, after a temporary depression, 
it emerges, and with a similar variation recovers its original 
height. In this manner, and with rejx‘ated viscissitudes 
elevation and depression, it pursues a course of fifty miles akmg 
this northern coast from the length of Carrickfergus on tlie east, 
to Lough luiylc on the west. The soutlicrn Ixjumiary of tlu* 
ehalky limestone, which is |x‘culiar to this part of Ireland, may 
he traced at internals through a space of about st‘venty miles 
within the county, from the Whitehead on Carrickfergus Bay, 
until the circuit is completed, under the precipice called 
Solomon's jxirch, .it the entrance of Lough Foyle.” 

He then pructvds to explain how the same formation p.isses 
through the neighlxmrhood of Belfast, in the counties of l>own, 
‘ryrone,and Derry, through a circuit of one hundred and twenty 
miles. '"The chalky cliffs may be discovered,” he further 
observes, ** a little eastward from Poitrusli ; after a short course, 
they are suddenly depressed to the water s edge under Dunluce 
C'astle, and soon after lost entirely ia,> passing near the basalt 
hill of Dunluce, crags, at a little distance from the sea. 
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arc all columnar. At the river Bush the limestone recovers, 
and shines for a moment along the level of the sea, but imme- 
diately vanishes upon approaching toward tlie great promontory 
of Bcnger, which abounds in every part with pillars of basaltes." 
The limestone then becomes invisible for about three miles, 
after which it reappears, rising to a considerable height in sonu» 
parts of the coast, with occasional depressions, as far as Bally- 
castle Bay. “ f airhead,’* says Portlock, “ towering magnilicently 
with massive columns of basaltes. again exterminates, and oiu'e 
more rises to the eastward, pursuing its devious course, and 
forming, on the Elmarne shore, a line of coast the most fantas- 
tically bi‘autiful tliat can be* imagined.” 


CHAITER III. 

Chalk of the Thames Basin— Chalk beds of Kent and Surrey 
Rivers of the chalk districts. 

Thf \ast iH'ds of ilialk whirh <M<'ur in what is geol(»gi(’al!\ 
known as the 1‘hames Basin, exteiul through the counties 
Rent, Surrey and Essex, in some parts attaining a width oi 
twelve mites. It would not l)e jK^ssihle, in the present little 
work, to enter wry deeply into the geological history of lla se 
important ( halk distric ts ; since, however, they represent one 
of tlie nu>st interesting deposits of the cretaceous age, we will 
endeavour U) give tlic reader a brief sketch of some of th< 
principal features of this portion of the great chalk formation 
from the ** Report on the Geology of Great Britain.*’* 


l^blished by order of the Lords Commissioners of the Treasury 
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llie River Thiimes, which is fed by many smaller streams, 
passes through the chalk escarpment, near Wallingford, and, 
tiking an easterly course, enters the tertiary tract at Windsor, 
and again touches the chalk from Erith to some distance beyond 
Gravesend. The following rivers pass through or rise from 
the chalk in the under-mentioned districts, and become tribu- 
taries to the River Thames: — 

The Loudwater rists from the chalk at W'est W)coinb, runs 
wholly in that rock, and joins the Thames at Cookham. 

The Ctdne rises from the chalk near Nortli Minnns, has a 
course of about twenty-six miles, receives the drainage of the 
tertiary district north of Pinner and Elstree, and flows into the 
'rhaines at Staines. 

'riu* Liui rises from the lowest part of the c halk n<*rih-(’ast of 
nunsiable, flows with a general E.S.K. direc'lion, through Luton 
and the wc’st of Hertford, and joins the Thames at Blac kuall. 

'Lhe following streams flow into ihe'Phames on the* souili 
Tlie Hruak (? the Pan^) rises in the chalk ni‘ar Hampstead 
Norris, and joins the 'Phanies at I’anghourne, j)art!y l ommuni- 
eating als(j with the Ktninet, on the north. 

I’he Kt fnit i ri.sc*s in the c halk trac t westward of Marlborough 
(the juosl westerly part of the London Hasin),and, flowing 
eastward, receives cither c halk brooklets, Iwsides the stream from 
the upjHT green sand of Shalhourne, and the drainage of pan of 
the tertiary l)eds between Huugerford and New burv , enters the 
tertiary dislriet west of the latter town and joins the Thames 
at Reading. 

The Lodduti rises in the c halk near Basingstoke, joining the 
Tliomes at 1 wyford. 

The IFhitf water rises in tlie chalk west of Odtham.and joins 
the Biackwater just above Swallow field. 

The rises in the chalk and upper green sand near 
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Alton, Hows tlirough Farnham and Godalrniiig, whero it is 
joined at Tilford by another stream. At Godaiming the Wey 
turns northward, liows over the inlier of weald clay, and 
passes through the great chalk ridge of Guildford. From them e 
this river continues its northerly course, with the dip of the 
Uids, rei'eiving the stream on the S.W, of Woking, tinally 
joining the Thames at Weyhridge after a How of thirty-eight 
miles. 

The Mulf flows through the chalk beds north of Dorking 
into the Thames at Hampton C'ourt. 

1 he line's Mil! Hrmk rises from the tertiary Ix'ds near this 
jum tion with the chalk at Kpsom and Ewell, and joins ihe 
'Fhames at Kingston. 

The !fatiil/e rist‘s fnnn the chalk at Croydon, flows eastward 
to Carshalton, and thence northward to the T hames at Wands- 
worth. 

'Fhe Darenl, Dareuth <»r Dfrurnt, rist's in the lowta* green 
sand at Wisterham. tlows eastward, parallel witli thi* ( halk 
escarpment, passes ihrmigh the chalk riilgc at Ulh^rd. fhnvs 
through < halk at D.irtlor<l, .iml joins the 7'haine*s < lose in the 
latter tow n. 

llu* Cn/v rises in the top p.irt of the chalk at Orpingtrai, 
tl»»ws mirthw.ird through C'r.nford, thence eastward until it 
joins the Darenl north <jf D.irtford. 

The Stour h.is its origin in the springs from liie lower 
green sand, and from chalk along the foot of the North Dow'ns 
from l.a*nham nearly to the S4*a, these streams mt*eting at Ash- 
ford. The river thus formed takes its course* at right angles 
to those of its component parts, flowing N.N.E. through the 
lower green sand, through chalk at Chartluun, and from thence 
to Canterbury, below which city it continues its course to the 
Isle of Thanct, where it divides, the ^in channel running 
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eastward to the sea, at Pegwell Bay, and separates the Isle of 
Thanet from the mainland on the south. The Wantsomc 
Channel runs north to the sea near the Reculvers, separating 
the chalk of the Isle of Tlianct from the mainland on the west. 

The Little Stour rises in the lower chalk near Lyminge and 
Postling (where another chalk s|>ring takes an opi>osite direc- 
tion), and flows on to Barham. 

The Dour is a small chalk stream running from near Ewell 
to the sea at Dover. 

The ( halk formation of the London Basin, Ixdow the Middle 
and I^)Wer Eocene lx*ds, < onsists of 
l/p]xT <’halk, with flints. 

Low'er chalk, without flints. 

Chalk marl (?) from 70 fwt upward*?. 

The < halk ranges from 5 ';o to 1000 feet deep. 

lit the neighbourhoods of Marlborough and Hereford Urtc 
is a great breadth of chalk ; an<l on the south, from Marlborough 
to Dover, the ( halk has a liigher dip, as also it has from F.nrnham 
to Guihliord. I'he chalk also forms the narrow ridge of the 
Hog's Back, from whence the dip lessens ; but the mass txvomes 
wider, until above Reigate to the sea it is over four miles, and 
beytind Canterbury over ten miles. 

I’he greatest height w’hich chalk has attained in the south of 
England is at Inkpen Hill, w hich is 10 11 feet above the level 
of the sea. 

In the county of Surrey the chalk runs from east to west, 
having, IxHwtxm Famham and Guildford, a very high dip, hut 
cmly about half a mile in w idth, and in some parts only a quarter 
of a mile j fnmi the latter towm, eastward, tlie dip lessens 
gradually, and the chalk tract widens from one to three miles, 
until, turning northwards, and tlien eastw ard, its breadth extends 
to about seven miles. . 
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Respecting the chalk formation in East Surrey, Mr. Prestwich 
infers that it is comparatively thin, sometimes not more than 
300 feet in thickness. As it is much thicker northwards, and 
is known to tMn away from Luton, southwards, to London, he 
concludes that the southerly thinning would be continued. 

The county of Kent is famous for its chalk beds, which, in the 
neighbourhoods of Dartford and Gravesend stretch out beyond 
the Thames into Essex to a width of about twelve miles, and 
on the south of Canterbury and Sandwich they have an equal 
width. In the valley of the Medway the chalk marl is about 
seventy feet thick, above which there is a mass of grey chalk, 
succeeded by thick-bedded white chalk, which splits up along 
the lines of bedding and jointing into larger blocks than the 
grey chalk beneath it. 

Chalk marl, which is composed of carbonate of lime, clay 
and sand in varying proportions, occurs in soft l)cds, fre<.* from 
dints, at the lower part of the chalk fonnation, and forms a 
fertile soil, suitable for the growth of hops, wheat and clover, 
and is indeed deemed an excellent and lasting soil for many 
iTops. 


CHAia'ER IV. 

Coni— Coral reefs— <How formed— Fossil corals— Pearls — 
Mother of Pearl. 

Ip wc now turn from chalk and limestone to other forms of 
carbonate of lime, wc sliall find that a vast field of interest lies 
before us, not alone from its magnitude but from the marvellous 
variety w'hich it unfolds to our view. If we explore the wonders 
of the ocean, we find that the busy zffnphytei (polypi) have built 
op, and are still constructing, enormous masses of c*oral, forming 

a 
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reefs, some of which are many hutldred miles in extent. Again, 
we have corals resembling trees deprived of their leaves ; clusters 
or groups of cells resembling organ pipes, as in the Tubipora 
musica; corals resembling the mushroom in- form (mush* 
room coral) ; corals taking the form of the brain, and numerous 
other varieties, all more or less beautiful, and some (jf which 
only exist in the fossil state. 

Corals are formed, as we have said, by zoophytes (termed 
polypi) minute marine insects furnished with numerous feelers, 
or arms, which, when extended, present a star-like appearance — 
hence they arc called Asteroid polypes. Other sj)(.‘cies of the 
jK)lypus, liowever, produce, or luive formed, the many varieties 
of coral which exist either in the growing or the fossil state. 

Coral is a hard calcareous substance, sometimes of a line red 
colour (which is most valued), yellow, pinkish or white. Jt is 
composcHl <»f numerous cells, each of which is the abode of the 
creature that fonns it. From the tree-like form which corals 
often assume, they were at one lime bclievetl to lx* of vegetable 
origin, more esjx'cially since their thickened base, w hen attached 
to the submarine rocks, bears some resemblance to the lower 
part of the trunk (jf a tree. Unlike tlie ordinary tret‘, however, 
the sten^ anil branches of coral extend downward, towards the 
bottom of the sea. 

There is nothing in the ap|K*arance of a Lump of Chalk which 
suggests any connection, hmvever remote, with the beautiful 
substance called atral. The former is a soft, easily-powdered 
substance, of a dull unattractive ap[>earance, while the latter 
(red coral for example), is a hard, compact substance possessing 
great beauty of structure, and of a rich and brilliant colour. 
The Mediterranean seas yield the finest specimens of red coral, 
and upon tlie coasts of Provence it was at one time lisiied up in 
considerable quantities, thereby forming an extensive indusU)* 
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in Marseilles. Under the title of French coral, it had a high 
reputation in the earlier part of this century, and was much 
esteemed as ornaments, in the form of necklaces, bracelets, 
earrings, etc. •Indeed, even at the present period, old trinkets 
made from this coral are greatly valued by their pt^ssessors. 

Coral is almost entirely composed of carbonate of lime — its 
red colour being due to a small quantity of red oxide of iron. 
When reduced to powder, it was formerly used as an antacid, 
in medicine, under the name of ftrefmrcd coral, but for this 
puq>ose it would have no advantiige over pure chalk. Powdered 
coral has also been used as a dentifrice or tooth powder. 

Aladrcpores, are also calcareous forinatic»ns produced by the 
marine polypus, hut they are chierty discovered in the fossil state. 
Living madre|)ores, liowever, are found in the Red Sea, and in 
the South American and Indian seas. I'hese calcareous incrus- 
tations are huilt up of myriads of small cells closely packed 
together, forming concrete ramified masses of considerable 
hardness. 



F.|f. I. 


Coral rerfs, or islands (hg. 1) are masses of solid rock, formed 
by the numerous species of zoophytes which abound in the ocean 
in the wanner regions of the earth. Thf PaciHc Ocean* and 
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the Arabian and Persian Gulfs are extremely productive of coral. 
It is also very abundant between the coast of Malabar and the 
Island of Madagascar. There is a reef of coral on the east 
coast of New Holland nearly looo miles long, and which in 
one portion is unbroken for a distance of 350 miles. 

ITiere are groups of coral islands in the Pacific which are 
computed at from x 100 to 1200 miles in length, and about 300 
to 400 miles in width, as the dangerous Archipelago for example. 
Amongst the most common s|)ecies of zoophytes engaged in 
the production of coral banks are the Astrea, Madrepora, and 
MiHepora, . 

Respecting the rate of grow'tli of coral reefs, in Captain 
Beechcy’s expedition to the Pacific, no accurate information 
could be obtained of any channel having been filled up within 
a given period, and it apjK*ars that several reefs had remained 
for more than half a century at about the same distance from 
the surface. It had lH*en supposed, at one time, that channels 
and harbours had been <’losed by the rapid increase of the coral 
limestone, but it was afterwards suggested by EhrenlxTg that 
the filling up of these havens, in places, was caused by coral- 
sand, and by large quantities of coral-rock ballast being deposited 
by vessels. 

In the Bermuda Islands, the natives direct attention to certain 
corals now growing in the sea, which, according to their tradi- 
tion, have existed in the same spot for centuries. Ehrenberg 
S]xaks of single corals of a globular form, which are from six 
to nine feet in diameter, which must, he says, “ be of enormous 
antiquity, probably several thousand years old, so that Pharaoh 
may have hxiked upon tlie same individuals ih the Red Sea.** 
This he considers to indicate that the reef on which they grow 
has increased at a very slow rate^; and after collecting and 
examining upwards of one hundred species, he found that none 
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of these were covered with parasitic zoophytes, neither was there 
an instance of a living coral growing upon another living coral. 
** To this repulsive power,” says Lyell, " which they exert whilst 
living, against sill others of their own class, we owe the beau- 
tiful symmetry of some large Mandrinae, and other species 
which adorn our museums.’* 

The anchor of a ship, wrecked about fifty years l>efore, was 
discovered at an island in the North Paci fic, in some fathoms of 
water, and which, while still preser\'ing its original form, was 
entirely encrusted by coral. Although this indicates a very 
slow rate of coral growth, Lyell states that under more favour* 
able circumstances, such as higher temjierature of the water, 
freedom from breakers, sand and mud, a more rapid growth of 
corals may take place. I’he apparent stationary growth of coral 
a'efs, as noticed by Captain Beechey, may, Lyell observes, be 
** due to subsidence, the upward gnjwth of the coral having 
been just sufficient to keep pace with the sinking of the solid 
foundations w'hich the zoophytes have built.” Dr. Allan made 
some expi*riments on the coast of Madagascar, which {>roved 
the possibility of coral grow'ing to the thickness of tlinx* feet in 
about half a year. While it is clear tliat corals do not grow 
with equal rapidity in different }(H*alities, when all circumstances 
are favourable, it appears that their growth is sometimes con- 
siderably accelerated. 

Pearls are cornjKised of carbonate of lime intermixed with 
membraneous matter, forming, indeed, a combination resembling 
bladder and chalk. Nature, however, fashions these beautiful 
and costly gems in her own subtle way ) and although we may 
conjecture how they are produced, and can ascertain by analysis 
what they are composed of, we cannot make them. The cause 
of the formation of pearls has been thus explained : — When any 
foreign substance enters the shells of any of the molluica (as 
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oysters and mussels, for example), which are lined with a pearly 
matter, or nacre, the pearly secretion of the fish, instead of being 
deposited in layers over the inside of its dwelling (the shell), 
accumulates upon the surface of the objectionable particle (which 
forms a nucleus for the pearly deposit) in delicate layers, forming, 
in process of time, a more or less spherical object — the jx?arl. 

The finest |)earls arc obtained from an oyster inhabiting the 
Indian Seas, called the pearl oyster. The principal fisheries are 
on the cosists of Ceylon and the Persian Gulf. An inferior kind 
of jxsarl is ohtainc<l from a fresh-water shell fish at Omagh; 
County I'yrone, in Ireland, and also from the River Ythan, in 
Aberdeenshire. Seed ))earls, which have no sixvific value, are 
frequently found in ordinary, and especially inferior, oysters and 
mussels. 

Mother of pearl is the internal lining of thosi' shells which 
produce the |K*arl itself. It is also obtiined from many other 
shells. The brilliant hues of mother o‘ jH*arl are due, not to 
the substance (carbonate of lime) of which it is essentially 
composcxl, but to the method by which it is formed by the 
animal which seemtes it, its surface being covered by minute 
furrows, which give a chromatic, or iridesc ent (rainbow like) 
appearance to the light which mflects upon it. Sir David 
Brewster proved that the rainbow tints of mother of jjearl could 
be imparted to fusible metal, or even tc» beeswax. 


CHAin'ER V. 

Oomptot Limestona or Murble—Antique and Modem Marblas 
— Cement-Stone — Oalo Spar— Oolite — CoproUtee. 

One of the most useful of our mineral productions is the 
hard cartmaie lime, commonly ^called mar He, Except in 
chemical ccnnpositipn, it bears no resemblance to other lime- 
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stones, and is indeed a purer form of carbonate of lime tluin 
most of them. Tlie three principal varieties of marble are the 
saccharoid limestone^ which, when broken, somewhat resembles 
loaf sugar, as, the Carrara, or modern statuary marble, for 
example ; the Jhliated /imestune, which is formed of minute 
plates, meeting each other in all directions (ancient statuary 
marble) j and enirinitic iimestone, which is intersjjersed with 
fossil shells. 

The variations of colour in marbles are very remarkable, 
ranging, as they do, from a pure white to an intense black. 
The colouring matter is generally due to oxides of iron, the blue 
and green tints being sometimes caused by minute particles of 
horntUmde, while the black owe their colour to carbon, or, as in 
stifikstone, to sulphur and bitumen. 

Marbles have Ix^en classified as follows : — i, White and black 
marbles 3 2, variegated marbles, with irregular veins or spots 3 
3, madreporic marbles, with animal remains forming white t)r 
grey spots ; 4, shell marbles, in which only a few shells are 
inters|H.Tsed in the general calcareous structure 3 lumachella 
marbles, comjxised entirely of shells 3 6, cipolin marbles, con- 
taining viens i)f greenish tide ; 7, Breccia marbles, etc. 

Of the antique marbles, the finest are the Parian marHe, of a 
yellowish-white colour, from which the Vtmusdc Medici and iht! 
Arundelian tables at Oxford were fonned 3 the Pentdic marble^ 
from Mount Penteles, near Athens, from which the Parthenon, 
the Hippodrome and other Athenian structures were built, and 
specimens of which may also be seen among the celebrated 
Elgin marbles in the British Museum 3 the Alarmo Greco, or 
Greek white marble 3 the Marmo Statuario of the Italians, a 
semitransparent marble resembling the Parian, from which 
columns and altars in Venice were constructed 3 the white 
marble of Carrara, which often contains transparent rock 
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crystals (called Carrara diamonds ) ; and the black antique 
marble, which is only found in works of sculpture. Besides 
these, there are numerous other antique marbles, many of which 
are so rare as to be only met with in works of a^, the quarries 
from which they were obtained having been either exhausted, 
or their situation lost, probably by terrestrial disturbance. 

There are many varieties of modern marbles, some of which 
arc found in England, in the counties of Derbyshire, Devon- 
.shire, and Westmoreland. Black marble is found in Derbyshire ; 
black and white in North Devonshire; and in some parts of 
the same county many variegated marbles are obtained, some 
of which pos.sess great beauty — some varieties having a dove- 
coloured ground, with reddish-purple spots ; ash-gray, with 
black veins ; a black ground mottled M'ith purplish globules ; 
and many other varieties of coloured markings. 

A very tine white marble is found in Scotland, as also an 
ash-grey of very uniform grain. In one of the Hebrides a 
marble is obtained of a pale bloi»d-red colour, with dark- 
green particles of hornblende, besides many other varieties of 
remarkable beauty. 

The marbles of Ireland — esj)ecially those of Kilkenny, 
Galway, and Kerr)' — are remarkable for their extreme beauty 
and the fine polish which they are capable of receiving. 

In Anglcsea a marble is obtained, the colours of w'hich are 
greenish-black, green, and occasionally purplish, mixed with 
white, the latter being due to limestone, and the green tints to 
asbestos and serpentine. 

Italy, Franw, Sicily, Genoa, and Corsica yield very fine 
marbles, all possessing charac'teristics more or less distinct 
from each other. Many of these, especially the famous Italian 
marbles, exhibit wonderful varieties of colour (excepting the 
white and the black marbles). Indeed, all the primary colours. 
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and their unions with each other, seem to be present in the 
marbles of Italy. Thus we have the Margorre, bluish, veined 
with bro\^Ti ; the green marble of Florence ; the Sienna marb!| 
of a yellow coVour, with veins (»f bluish-red ; a light-red nia^te 
with yellowish- white spots ; a dark red marble from whicli the 
Amphitheatre at Verona was built : a yellow marble witli white 
spots, and many other varieties equally iH'autiful and interesting. 
Tliere are also very tine shell and also madreporic marbles in 
Italy. 

The following metluKl of forming and polishing a circular 
slab of black marble will give the reader some iilea of the 
treatment which this lx*autiful .substance underg<K*s in tlu» 
process of manufacture itUo articles of ornament (a* utility : — 
“ Having chosen a piece of marble about the size requircil, atul 
frw from \eins. et<'., to which black marble is very sttbject, the 
first process is to level one face, and, with a pair of ('ompasses, 
strike a ( ircle rourul the outer edge, then m ith a mallet and 
(M>inted chisel work it n»ughly to a <rircular form. It is then 
ready for the lathe, and Ixang fastened with a re.sinou.s t taiu nl 
to an iron chuck, it is screwed to the lathe-spindle, and a \crv 
slow motion giu*n to it. The only tool use<i is a bar fine 
steel, about thirty inches long, by three quarters of an inch 
square, drawn to a point, and well temjxTcd. 'Hus is forcibly 
applied to the marble, which it reduces to the pro[x.T form by 
sl(»wly spilching off small pieces. 

** iVfter the ct)rrecl outline is acquired with this tfK>l it is 
ready for the grinding process, the first thing lieiiig to apply a 
piece of coarse and hard sandstone with water (the lathe now 
having a rapid motion) until all the Uxd marks arc ground out. 
A finer piece of sandstone is then uset! to remove the etjarse 
scratches of the previous one, and so on with a few other and 
still finer stones, until all the scratches are obliterated. l*hi& 
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prepares it for {Kjlishing. A piece of cotton cloth washed quite 
clean and well rubbed with flour emery is applied to the marble, 
and polishes it to a certain extent. A similar piece of cloth is 
then rubl)ed over with putty powder (white oxid# of tin), which 
gives a very high polish. ‘—7b Cyclofuedia. 

When marble is heated to redness, it becomes converted 
into tjuirklime, in which res|>ect it differs from common lime- 
stone only in being a more pure form of carbonate of lime. 
White marble is readily distinguished from gypseous alabaster 
{su/pfuite of lime), to which it bears a slight resemblance, 
by means of acids, which freely act upon and dissolve the 
former, with effervescence, but do not affect the latter. Again, 
gy[)seous alabaster may be easily scratched by the finger-nail, 
which would produce no effect upon marble. 

Cement stones, so called from being used in the preparation of 
various kinds of hydraulic' t>r w ater cements, are found on the 
Kentish coast, in the Isles of Thanet and Sheppy, on the coasts 
of Yorkshire, etc. lliey consist chiefly of carbonate of lime, 
associated w ith silica, and alumina (clay), and oxide of iron, and 
<)fien occur in small ncnlular masses on the sea shore, having 
been subjected tt» the action of the waves. I'hey are chiefly 
obtained from the argillaceous strata which alternate w'ith the 
limestone b«.‘ds of the oolite (or roe-stone) formation, and also 
in the strata of clay above the chalk. They are of a ycllow'ish- 
grey colour, and sometimes inclose crystals of caie spar. 

Calc spar, or Calcareous sfnir, is a native crystallized carbonate 
of lime, very fine specimens of which are found at the Peak, in 
Derbyshire, whence it is frequently Called Derly shire spar. 

Oolite is a variety of limestone, occurring in small globules 
clustered together, sometimes in layers or strata, and also in a 
compact form, as in the stone from w^hich the houses in Bath 
are built. The oolitic series comprises all the strata between 
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the iron sand above and the red marl below, and forms the chief 
source of tlie best building stone which the midland and eastern 
counties of England produce. 

The Upper Oolite occurs in the Purbeck strata, tlie ot)lite 
strata of Portland, Tisbury, and Aylesbury, and in other districts* 
l*he Aliddle Oolite constitutes the oolitic strata associated with 
coral rag, calcareous sand and grit, and the Oxford clay, betwtvn 
the oolites of this and the Lower Oolite, which contains many 
strata, occasionally traversed by thin bt'ds of argillaceous dejK»sit. 
This formation includes the forest marble, schistose oolite, 
great rK>lite, inferior oolite, calcareo-silieious sand, etc. The 
whole series of these formations extend to about thirty miles in 
width in England. Pt^rtland stone is a fine compact oolite, and 
is much used for architectural purposes, but is not c:t)nsidered a 
tlurable building stone. 

Coproliti , or Dutigstone, contains a considerable proportion of 
lime, combined with phosphorus {phosphate of lime). Accord- 
ing to Dr. Buckland, it is the fossilized or jK*trified dung of 
extinct carnivorous reptiles. Coproliies are found in lJ)e seeon- 
dary and tertiary strata, and are inuc*h used in the preparati«ni of 
artificial manures, for whic'h ptirpoM.* thcT are first ground in 
a mill, and afterwards mixed with an ccpial weiglil of oil of 
vitriol (sulphurii at id), whereby superplio%phate of litue is formed 
and which, uscxl in suitable projKirtions, forms an excellent 
fertilizer. 
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CHAPl’ER VI. 

OrystalliEed Oarbooate of Lime~-Dr. Bnekland*8 Obsemtiona 
on Crystallisation— Minerals containing Lime or Car- 
bonate of Lime. 

When we look u|>on a lump of rhalk — an almost pure form 
of carbonate of lime — and obser\x* its dull, lustreless and 
opaque apjjearance, and its soft friable nature, we may indeed 
wonder that such a substance could ever assume the form of a 
bright, translucent crystal. We know that, iheinically speaking, 
charcoal and diamond are the same, 
that is carhont but how great is the 
different in their physical condition ! 

If we comjxire a lump of chalk with 
tile beautiful natural crystal calcite 
(*>g* 2), we shall hnd tlie contrast 
*• equally remarkable. 

BtU our cause for w^onder and admiration does not rest here, 
for Nature, ever varied in her operations, lias given us almost 
endless forms of this widely-diffused mineral. Referring to the 
beautiful crystalline arrangement which evrtain bodies assume, | 
Dr. Buckland says, We may once for all illustrate the com- 
binations of exact and methwlical arrangement under which the i| 
ordinary crystalline forms of minerals have been produced, by 
the phenomena of a single sjiecies, viz. the wxdl-known substance ^ 
carbonate of lime. We have more than live hundred varieties * 

* fioamon has described 6So modiheations of carbonate of Umc. 
while other authoritiea^^state the number to be 750. 
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of secondary forms, presented by the crystals of this abundant 
earthy mineral. In each of these we trace a fivefold series of 
subordinate relations of one system of combinations to another 
system, under which every individual crystal has been adjusted 
by laws, acting corrclatively, to prcKiuce harmonious results. 

Every crystal of carbonate of lime is made up of millions of 
particles of the same compound substance, having one invariable 
primary form — viz., that of a rhomboidai solid, which may be 
obtained to an indefinite extent by mechanical division. The 
integrant molecules of these rhomboidai solids form the smallest 
particles to which the limestone can be rediux^d w'ithout chemical 
decomposition. The first result of chemical analysis divides 
these integrant molecules of carbonate of lime into tw'o com- 
pound substances, namely, quicklime and carbonic a< id, each of 
which is made up of an incalculable number of constituent 
molecules.’* And if cliemical analysis be carried further, we 
find that the lime is a compound of calcium and oxygen, and 
that carbonic acid is c omposed of tw^o simple bodies (ax elements) 
— carbon and oxygen. Thus w'e sec that tw'o stolid bodies 
— ^calcium and c'arbon — t»ach in rombinatic^n with a gasc^ous 
element,® oxygen, combine to form c'.irlHjnatc of lime, whether 
it Ik- in the unattractive form of chalk, or the more l>eautiful 
h eland spar, which is this substance in a primitive form, and of 
extreme purity. 

The following are some <»f the crystalliiur minerals which 
contain lime in the proportiems given, but they may be taken as 
representing only a very small proportion of the numerous 
minerals of which lime is a constituent r — 

Balling ionite contains i</6 jHrr cxrnt. of carbonate of lime. 


* In chemistry an ekment is a simple form of matter which cannot be 
decomposed or resolved into a'simpter form. 
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It has been found chiefly, if not only, in one of the Shetland 
isles, associated with white quartz. 

Dolomite, <^r hitter spar, is a crystalline mineral (fig. 3). 

containing from 53 to 56 per cent, of | 
^ carbonate of lime, and 42 to 44 per j 

<^^‘nt. of carbonate of magnesia. It is 
j / extensively used as a source of mag- 

\/ / / nesia in the preparation of heavy 

yy carbonate of magnesia for medicinal 

purposes. | 

Hydrocafdte is also a crystalline mineral, and is found in 
the balsaltic rocks of the (Tiant’s Causeway, in Ireland. It 
contains, besides water, about 83 jier cent, of carbonate of 
lime. 

Aukerite, a crystalline mineral, contains about 31 |)er cent, of 
carbonate of lime and 23 |xt cent, of magnesia, as also iron .and 
manganese. 

Alstonite, a crystalline mineral, contains about 30 |kt cent. (>f 
carlxmate of lime. 

Pennite contains about 64 jier cent, of carlwiiate of lime, and 
also magnesia, ami oxides of nickel and iron. 

Plumiu-caldte c»mtains carbonate of lead mixed with carbon- | 
aU‘ of lime. 

Haryto-caldte is a ciysialline substiince consisting of alxnit 
63 |HT cent, of carbonate of baryta and 33 jx?r cent, of carlionate 
of lime. 


Strontianite contains from 6 to 7 per cent, of carl>onate of 
lime, and when heated by the blow'pipc it gives a red flame, 
which is due to the strontium, an alkaline earth from which 
nitrate of strontium is prepared for use in pyrolechny. 

Fluor spar, or fluoride of calcium is a verj' beautiful crystal- 
line mineral consisting of about 4/ per cent of fluorine and 
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52 per cent, of valcium (the metallic base of lime). It occurs 
in the form of large cubical crystals, which are frequently of a 
deep green or purple colour. It is found in Cornw^all, Cumber- 
land, Durham, Derbyshire, etc., in England, and also in Ireland, 
Scotland, and Wales, in Sweden, Bohemia, and other countries. 
The Derbyshire spar is made into many ornamental articles, 
which are produced by turning at the lathe. When gr(»und thi<;r 
spar and concentrated sulphuric ac id are mixetl in a leaden 
retort and distilled, hydrofluoric acid is produced ; aiul since 
this acid has the power of dissolving glass, it is empinyed for 
etchiu» upon that substance. 

Arragamtc is a transparent crystalline mineral consisting of 
pure carbonate of lime. It derives its name from Arragon, in 
Spain, where is was first found. 

Ca/citc, which is pure carbonate of lime, occurs in crystals of 
vert' varied forms, several of wliich are shown in tigs. 4, 
and 6 . Very tine specimens of this mineral have Ihtu obtained 
from many [)arts of the United Kingdom. 










/(eiand s/tar is also a pure crystalline car- 
bonate of lime. It has the |K>w'er of doubly 
refracting the raj's of light. 

Idocrase is a crysUlline mineral containing 
nearly 40 per cent, of carbonate of lime. 


Flf.*. 
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1^" Felspar (fig. 7) is the chief -constituent of 

\ \ granite, in conjunction with mica and quartz. 

It contains about 1*34 per cent, of carbonate 
j of lime, but its main constituents are silica 
\ and potash. 

Hornblende , — Under this title are included 
i-'iK. 7. ^ a great number of minerals which are bi- 

silicates of metallic oxides, as lime, niagnesia, manganese, etc. 
About 12 per cent, of lime is found in some varieties. 

# Garnet . — This pretty mineral (fig. 8) is 

com{X)sed of silica, alumina, and lime (of 
which it contains about 34 per cent,), and 
protoxide of iron. I'hc noble garnet called 
alniandinc, and tlie reddish varieties (ruby 
garnet), are cut as gems. Very fine kinds 
Mk- of garnets are obtained from Pegu. 

Beryl, or ayuamaritte, is a beautiful mineral, generally of a 
delicate green colour, but sometimes of a honey yellow, and 
sky-blue colour. It closdy resembles the emerald in composi- 
tion, but owes its colour to oxide of iron instead of oxide of 
chromium, which is tlu* colouring matter of the emerald. Beryl 
is composed of silica, alumina, glucina, and oxide of iron, with 
(according to some analyses) from i to 2 jXT exmt. of lime. It 
is stated that enormous Ih.tvIs have been found in America, one 
iif which weighed 2900 lbs, ! The finest Ix-Tyls are obtained 
from Bnizil and China. 


Calc-sinter is the name sometimes given to incrustations of 
carbonate of lime in tjie caverns of calaireous rocks. The name 
is also applied to the stalactites, or conical incrustations of 
carbonate of lime, found in the caverns of limestone rocks. 

Cb/c-f i^Hs a name given to the tkposit of carbonate of lime from 
the waters of hot springs and lakes of Tuscany and elsewhere. 
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Laxulite^ a crystalline mineral, contains 3-1 per cent, of 
carbonate of lime. 

Rock salt contains traces of sulphate of lime and chloride of 
calcium. • 
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jipatite (hg. 9) is a native crystalline 
phosphate of lime, and contains 41*34 parts 
of phosphoric acid and 33*38 of lime. 

Gyrolite contains 33*24 per cent, of car- 
bonate of lime. It is found in Great Britain, 
and ahso in Disco Island, Greenland. 

Chabasite^ containing 10*47 of 


carbonate of lime, is met witli in Assures or cavities of 
basaltic rocks, or associated with quartz and agate, l>cing 
disseminated in these nxrks in Scotland. 

Thomsonite contains 13*54 |>er cent, carbonate of lime. It 
occurs in the basalt of Aberdeenshire. 

Laumoniic, containing 9*14 pi»r cent, of carbonate of lime, 
occurs in nia.ssive crystals, in Argyleshire. 

Fareiilite contains 10*29 carbonate of lime. It 

occurs in the Isle of Skye, Scotland. 

Still'ite, containing 7*55 [kt cent. <*f carbonate of lime, is 
found in Ct»rnwall, with prehniit. 

Diallayc c<mtains 17*40 {jer cent, of carbonate of lime. It is 
found in Cornwall, assiK:iated with .stTjxmtine. 

Augite contains 24*74 jx-r <ent. of carbonate of lime. Found 
in Durham, ctv. 

Scof&tiie conUiins 14*20 f)er cent, of carbonate of lime. Found 
at Staffa, Argyleshire, in trap rock and basalt, in delicate 
fibrous white tufts. 

Datholite, containing 35*40 per cent, of carbonate of lime, 
occurs in Dumbarton, in small distinct crystals, in basaltic 
greenstone. • 
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Prehnite contains 26*43 per cent, of carbonate of lime. Found 
in Cornwall. 

Apophylite, containing 35*20 per cent, of carbonate of lime, 
occurs in Argyleshire. 

Pectolite, containing 35*20 per cent, of carbonate of lime, 
occurs in the trap and greenstone rocks in some parts of Scotland. 

iMhradorite, containing 11*00 per cent, of carbonate of lime, 
occurs in the greenstone, in small crystals, in Stirlingshire, 
Scotland. 

/.ropy re contains 15*43 per cent, of carbonate of lime, and is 
found in the granite near St. j[ust, Cornwall, associated with 
tourmaline and tinstone. 

Ailanite, containing 11*25 {)er cent, of carbonate of lime, ha.s 
been discovered by Dr. Beddle in very small crystals in a glen 
near Criflfel, East Kircudbrightshire, Scotland. 

IfhHastonite contains 44*45 iier cent, of carbonate of lime. 

Doranite contains 6 00 per cent. carl>onate of lime. Found 
in basalt, near Carrickfergus, Ireland. 

The foregoing represent but a very small proportion of the 
numerous minerals which have been found, by chemical analysis, 
to contain carbonate of lime, in a greater or less degree. They 
will, however, help to show how wndely diffused is this sub- 
stancr, even apart from its more massive prototype, chalk. 


CHAPTER VII. 

Sulphate of Lime, or Gypenm — Alabaster— Plaster of Paris 
— Lithographie Limestone. 

The native mineral called *» compound of lime and 

sulphuric acid, hence it is a sulphate of lime. It occurs in tw'o 
chemical states, namely, as Anhydrite (that is, anhydrous, or 
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without water) and as ^ehnitt, in which water forms a {Mut i>i 
its constitution. Anhydrite is composed, in too parts, of — 


Lime 

• 4«’S3 

Sulphuric acid . 

• .?8-47 


lOO'OO 

Gypsum is composed of— 


Lime 

. 3*90 

Sulphuric acid . 

• 46.?» 

Water 

. 2079 


100*00 


Sdenitf (fig. lo) is the name applied to tlw 
mon‘ lustrous and transparent varieties of 
gypsum \ the more librous varieties are culled 
satin-sftar; and alalaster is the closer and mcirc 
com part variety of gypsum. 

Gy|>sum is found in various parts of the 
earth's <*rust, and in several different geological 
positions, it is found among the transition 
rocks, in the red marl formation, and in the tertiary Utls, 
above the chalk. The gy'jjsums found in the Alps belong 
to the transition scries, and are assix'ialed with an anthracite 
coal, some varieties l)cing white, wliile others are tinted gn*y. 
t>r yellowish, and are sometimes intermixed with mica. talc, 
compact carbonate of lime, sulphur, ctimincm salt, etc. 

Ilic gypsum of the salt mine districts o<’curs in the red marl 
beds, which lie upon the great de|xjsit of rock salt, while ifi 
Cumberland it is found in red argillaceous marl between strata 
of sandstone. It is found in Derbyshire, Nottingham, and 
other parts of England, ^nd als^i in parts of Wales. I'lie 
g}^psums w^hich are found in the neighlxicrhofids of Paris, as 



t’lK* *«. 
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at Montmartre, for instance, are very famous as forming, when 
calcined, the well-known plaster of Paris. These gypsums 
contain a large percentage of carlonate of lime, to which the 
great hardening property of the Parisian plaster atone, as com- 
pared with pure gypsum, is attributed. 

When g}'psum is calcined at a low red heat, it loses its 
combined water and semi-crystalline appearance, and on cooling 
becomes soft and white. If mixed with water it quickly sets 
into a hard concrete mass, and on this account is used for 
taking plaster casts of statues and other works of art. 

The close-grained gypseous alabaster is much used for carviug 
ornamental vases, statucttt*s, and other objects, and. although 
this substance is much softer than marble, it is capable of taking 
a high polish. 

Gypsum is much used as a manure for certain soils, bt^ing 
originally employed for this purpose, we believe, by the 
Americans. 

Lithographic stone is a compact slaty limestone, of a yellowish 
colour, and of exa*edingly line grain. It w'as formerly chieriy 
obtained from the quam'es of Solenhofen, near Munich, and 
from the banks of the Danube : but the neighbourhood of Bath 
now chiefly furnishes the stones ust'tl by English lithographers. 
The limestones used in lithography require to be free from 
flaws, veins, or other irregularities, and so hard that steel diH?s 
not readily scratch it. After drawings Itave been made upon 
the stone (which' is previously rendered smooth by polishing) , 
dilute nitric or muriatic acid is jx>ured over the stone, w'hich, 
acting u)H)n tlie carbonate of lime of whicli it is composed, 
leaves the design in relief. 

Bituminous limestone, which abounds on the Avon, near 
Bristol, is called suine^tone, or siink^tone, from the peculiarly 
oflfensive odour whivli it emits on being rubbed. 
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Liicii//ile,which also yields the odour of sulphuretted hydrogen 
on being rubbed, is found in Derbyshire and other parts of 
England, as also in Cork, Galway, and Kilkenny, in Ireland. 

SUidous UMestone is a compound of silica and carbonate of 
lime, and is a very hard and compact stone, |>o$sessing great 
durability. 

Magnesian limestone, so called from its being partly composed 
of tile earthy substance, magnesia, forms an extensive series of 
beds, the geological position of which is immediately above the 
coal measures. 

Magnesian carbonate of lime is (K)litic in structure, bt'ing 
com|>osed of small spheroidal masses cemented together eithtT 
by carbonate of lime, or chlorite. Its composition is— 
Carbonate of lime . . 91*50 

„ „ magnesia . 7 04 

Water . . . , 0*67 


CHAn'ER VIII. 

Fossil Bomains of the Cretaceous Age— The Ignanodon and 
Hylaosanma— The Pletiosaiinis— The Mosasaams-- The 
Ichth josaurns — Fossil Sponges — Ammonites — Fossil 
Plants. 

The disccn'eiy of fossil rt*mains of animals and plants in the 
various strata of the earth’s cnist, has enabled geologists and 
palaeontologists to determine the varicjus stages f;f csich geohjgiral 
e[>och, by a .system of reasoning, based upon kncjwn facts, 
which is not only intelligible to the ordinary understanding, but 
is accepted by the learned as the moat relitble fiiundatifjn u|x>n 
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which to build a theory on the fonnation of the solid portions of 
the globe. 

it would not be possible, in our limited space, to enter 
deeply into geological considerations ; but as a necessary part of 
the history of our Lump of Chalk, we may call attention to some 
of the more remarkable extinct species of animals and plants 
which have, from time to time, .been discoi'ered in clialk and 
limestone, and their congeners, clay, marl, lias, etc. 

To the indefatigable researches of fiuckland, Lyell, Mantell, 
D’Orbigny, Professor Owen, and a host of other gifted obseners, 
we are indebted for the vast store of geological and palaeonto> 
logical knowledge which, during the present centur>% has been 
so lavishly imparted to us. Aided by the science of chemistry, 
whose laws had been defined by such philosophers as Davy, 
Cavendish, Dalton, Faraday, and the great host of English and 
foreign scientists, the chemical composition of the earth, its 
waters and surrounding atmosphen* have l)een determined ; and 
our more modem philosophers are now engaged, with their 
s|iectroscopes, in endeavoiu-ing to ascertain the composition of 
the heavenly bodies, nor d(H*s the wandering comet fail to undergo 
an examination when night is favoured by a cloudless sky. 

Although there were upwards of five thousand species of 
animals existing in the cretaceous age, the only terrestrial 
mammalia* discovered in the secondary strata, of which the 
(Tetaceous formation is the upper portion, are the marsupial 
quadrupeds, allied to the kangaroo and opossum, which occur 
in the oolite formation at Stonesfield, near Oxford. Of reptiles, 
however, there were some of veiy remarkable character, and of 
ctiomious size, two of the most interesting being the /guanodon 
and HyUtoiaurus, or Wealden lizard, discovered by Dr. Mantell 


Animals which suckle their young* 
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imbedded in Kentish rag, in Tilgatc Forest, Sussex, and which 
are to be seen in the British Museum. These reptiles were 
herbivorous, their food consisting of the leaves of ferns, conifers 
(species of piiVe), and cycada*, plants somewhat resembling the 
|)alm tree, but supposed to be more closely allied to the conifhnr, 
or hr tribe. Tortoises and other reptiles, including a remarkable 
sfiecies of flying reptile called the pierodactyle, existed in the 
earliest period of the cretaceous age, but the latter never 
reappeared afterwards. 

The remains of the ichthyosaurus, or fish lizard, so called on 
account of their presenting the external appearance of certain 
orders of fishes, combined with the internal organization 
l)elonging to the Saurian (lizard, crocodile) reptiles, were found 
in the lias of Lyme Regis. Other s{)ecimens have also been 
found at Balderton, in the county of Nottingham, in Whitby, 
etc. 

The plesiosaurus, another species of sea lizard, was also found 
at Lyme Regis, and in the lias quarries of Strccjt, very fine 
specimens of which arc in the fossil collection of the British 
Museum, where also may be seen the lower jaw, and other parts 
of the head, vertebrate, etc. of the mosasaurus* a huge land 
reptile found at St.[ Peter's Mountain, near tbe city of Maestricht, 
Belgium, where the final stage of the cretaceous formation is 
fully de\'eloped, and of which there is no trace in the British 
strata. 

A few genera of birds and fishes existed in the cretaceous 
age, but the great bulk of animal life seems to have consisted of 
testaceous marine animals, as cephalopoda, gastropoda, lamelli- 
branchia, brachipoda and bryozoa, among the moUusca, and 

* Dr. Mantell discovered the fossil remains of this animal in the 
upper chalk, near Lewes, and* Dr. Morton discovered the remains of 
the sa me extinct animal in the green aand of Vt%tnia. 
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cchinodermata, polyparia, foraminifera, and amorphozoa among 
the raduUa, Besides the numerous species of the above orders, 
the porifera or sponges were exceedingly numerous. 

“ Fossil sponges,'* Professor Owen observdfe,* “ take an 
important place among the organic remains of the former world, 
not only on account of their great variety of form and structure, 
but still more because of the extraordinary abundance of 
individuals in certain strata. In England they specially charac- 
teri/x* the chalk formation ; extensive l^eds of silicified sponges 
occur in the up)>er green sand, and in some beds of the <K)!ite* 
and carboniferous limestone.” 

The same gifted naturalist says, "The calcareous sponges 
abound in the (xjlitic and cretaceous strata, attaining their 
maximum of development in the chalk ; they are now almost 
extinct, or arc represented by other families with calcareous 
spicula. The hQrnt/ \ sponges apjx»ar to lie more abundant than 
in the ancient seas, but their remains are only rec(»gnizable in 
those instaiu'es where they were cluirged with silicious spicula. 

" The sponges the chalk belohg several distinct families. 
Chounitis resembles the siphonia, but is sessile, and exhibits, 
in section, or in w'eathcrt*d specimens, a spinil tul>e winding 
round the t'entral cavity. It is the commonest sponge in the 
Brighton broach-jx^bbles. Others are irregularly cup-shaped, 
and calcareous, and many of the Wiltshire flhits have a nucleus 
of branching sponge (Spon^'m daveiiata), Tlu* chalk dints, 
arranged in regular layers, f»r built up in columns oi paranoudrn*, 
all contain traces of sponge structure, and their origin is in 
some measure connected w'ith the periodic grow^th of large 
crops of sponges. Frequently the crust or outer surface only of 
the sponges has lieen silicihed, w^hile the centre has decayed, 

* ** Pahrontology," by Richard Owen, f.k.s.. etc. 

t Existing sponges are divided into herwy, Jtmty, and limy. 
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leaving a botryoidal, or sUlactical cavity. The cup-shaped 
sponges are almost always more or less enveloiK'd with flint, 
w'hich invests the stem and lines of the interior, leaving the rim 
exposed. The sponges of the Yorkshire chalk are of a different 
character ; some arc elongated and radiciform, others horizon- 
tally expanded ; but they contain comparatively little silica.** 

I'here have been 427 species of fossil sponges enumerated, 
but this is considered as probably only a small proportion of 
the actual number in museums and private c-ollections. 

Referring to fossil sponges. Professor Phillips says, “ It 
deserves attention that the interesting remains of the 
are nowhere so well developed as in England, and jH*rhaps 
nowhere in England so well as in Yorkshire. On the shore, 
near Bridlington, they lie ex|)osed in the cliffs and w'ars, and 
being seldom enclosed in flint, allow their organization to U* 
studied with great advantage.” And, in reference to the fossil 
character of the chalk in Yorkshire, the same author remarks : 
“ The fossils, however, which arc known to occur in the c halk 
of Yorkshire, are precisely those which have always been 
noticed by gecdogists as of the most extensive (KX'iirrcnce in that 
stratum. I'Jie ananch)'tes, spalangi, inocerarni, and Memnites, 
are precisely the shells which have betm long since )H>inted out 
by Smith, Webster, Parkiiistm, and Mantell, as characteristic of 
the English chalk,.and the same species have been rc?cognizeil 
by Broigniart in the .same stratum, not only over the wide 
surfaces which it occupies in France, but in the Netlufrlaiuis. 
along the shores of the Baltic, and in Poland.” 

Among the fossil shells of the cretaceous formatiem are the 
Ammonites (the form of w'hich is represented on the title-page), 
possessing the most beautiful and varied forms. They take 
their name from tbeir resemblance to the horns on the Ik^d of 
the statue of Jupiter Ammon- These moyusca existed in great 
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abundance during the cretaceous age, but nev^ reappeared after 
that period. 

Fossil intestines, called coMites, and which have been con- 
founded with coproliies (the fossil dung of e^ftinct reptiles), 
have been found in beds of lithographic limestone at Solenhofen, 
a village near Munich. 

Many highly interesting fossil vegetable remains of the 
cretaceous age have been found in the various strata, including 
ferns, palms, conifers, dcadar, arborescent ferns, etc. Some 
very fine specimens were obtained from the ^'Iguanodou 
Quarry," as it is called, after the remarkable fossil lizard, dis- 
covered by Dr. Mantell i and our National Museum conhtins 
many other specimens from Hastings, Portland, Sheppy, etc. 

The geological discoveries connected with the cretaceous age 
prove that at certain periods of this wonderful formation, the 
land was clothed with abundant vegetation ; and indeed the 
magnitude of such herbivorous reptiles as the iguanodon and 
hylaeosaurus, for example, would indicate that their food must 
have been prolific. 

Fossil antlers and bones of the roebuck were found in lime- 
stone caverns in the neighbourhood of Stoke-upon-Trent, and 
other similar remains have been discovered in Berkshire and 
other counties in England. 

I'he marvellous abundance of the shells of foraminifera, 
which enter so largely into the composition of all the sedi- 
mentary strata, as chalk and limestones, prompted the great 
naturalist, BudTon, to say that the ver>' dust had been ali%^c.*' 
Not only do they constitute a greater part of huge mountain 
ranges, but it has been proved by the deep-sea soundings made 
by the Atlantic Cable Company that the bed of the ocean, at a 
depth of more than two miles, is composed almost entirely of 
calcareous shelb of different species of foraminifera. 
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If a piece of chalk be worked up with water, the finer par< 
tides will remain in suspension after a few moments' repose ; 
and if the liquid portion be now poured off, a sediment will 
Ixr found at the bottom of the vessel, which consists almfxst 
entirely of foraminated shells. By rej^eatedly washing this 
deposit in the same way, so as to remove all the liner particles, 
the shells will be in a separated condition, and may tlien be 
examined by a microscope. The foraminifera also lu'cnr in 
marbles and in hard limestones. 

Dr. Page gives the following as cluiracteriziiig the creUceoiis 
formation ; — 

** ITie organic remains found in the crt^tamms system are, 
with a few exceptions, eminently marine, comprising fucoids, 
sponges, corals, star-fishe.s, mollusts, cruKtacva, fishes and 
reptiles. As might be exjKM'ted, fossil plants are comparative!} 
rare in the British chalk*r<)<'ks, and tliesc* for the mr>st part 
drifted and imperfect fragments ; but among the cretaceous 
l>eds of other regions, seams of lignite and ctKil an? hy no means 
nnfrequent. The marine S|x*cies arc apparently allied to the 
algae (seaweeds) confervar, etc., and are termed chondrites 
and ctmjennies. The terrestrial types are fragments of trtv- 
lerns, cones of coniferous trees, cycadites and zamites, and are 
known by such names as pinites, strolUites (slrohilus, a fir- 
<?one), carpoliihes {carpos, a fruit) and zamiostrolus. Of tlu* 
animal remains, which are in general iMrautifully preserved, and 
to Ixr seen in almost every collection, we can only notice one or 
two examples under each order or family. Of spongiform 
IxKiies we have the characteristic choaniiet, rpongia^ sofphia and 
ventriculites. Of zooph)'tes and )x>]yzoa there are numerous 
nstrea, alveolites^ and orlntolites, Jlustra and retepora. Of 
ivhinodcrms, or sea-urchins, tliere arc many species in every 
state of perfection, as cidaris, galeritee, spafpngUM and micraster. 
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Of foraminiferous shells, which compose in great part the chalk 
strata, there are ro/o/fa, denidina^ textularia, etc. Of annelids, 
abundant serpuiaria and vermicularia ; and of crustaceans, 
species of lobsters, asiacus ; and of crabs, tiagurus. 

** The remains of testacea, or shell -hsh, are extremely 
numerous, and in such a state of |>erfection that the con- 
chologist can at once assign them a place in his classification. 
Of the characteristic bivalves may he noticed area, cardium, 
trigoniat grypheea^ tnoceramus, ostrea, pecten and terelratula, with 
the curious massive shells, hippurites and dierras. Among the 
univalves, or gasterop(Kls, rmthium, rostellaria, dentalium^ and 
natica, are typical and characteristic. The chaml)ered shells also 
appear in vast profusion, and in highly curious forms, as com- 
pared with those? of the earlier formation. Of these, tlie coileil- 
up ammonite, the dart-like hlemnite (the thunderbolts of the 
English |>easant), the hook-sha|H‘d /uimite (hamus, a hook), the 
Ixiat-shaped scaphitr {scapha, a skiff), the nxl-like iacu/ite 
(haenlus, i\ staff), and the are the most freejnent and 

typical.” 


C'HAn'KR IX. 

LitbologioRl Arrangement of the Cretaceous System — 
Ihr. Page’s Observations on Olaasiffoation. 

In a former chapter the cretaceous system was considered 
from its zootogicai characteristics; that is, its various stages 
w'cre determined by the special fauna which marked each period 
of this great formation. When considered 


From Uhhoi, a stone, and hgos, a diacourse. 
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however, the group of strata which constitute the cretaceous 
formation, in the south of England, are generally classihed as 
follows : — 

Upper white chalk, with and without dints. 

Lower chalk, without dints. 

Chalk marl. 

Upper greensand. 

Gault (a bluish clay, sometimes of a marly character). 

I^wer greensand. 

Beneath these strata is the IFvaldeti group, comprising the 
Weald clay, the strata of Tilgate Forest, Sussex, rendered 
famous by Dr. Mantcll’s remarkable disc'overies — the Furl)ec’k 
limestone and clay strati, cU'. The Wealden group is a fresh- 
water formation, and, according to that great geologist, was 
evidently the delta* of some ancient river. It is characterized 
by an abundance of the remains of enormous and peculiar 
reptiles, the Iguanodon, Hylaeosaurus, Megalosaurus, Plesio- 
saurus, Crocodile, etc. ; of terrestrial plants, fresh-w'atcr 
mullusca, and birds." 

It will thus lx* seen tliat the cretaceous system includes 
many other deposits lx?sides chalk, but although the various 
strata pos.sess entirely different characteristics, lii/toiogical/^, 
they agree in the character of the organic remains which have 
been recovered from them, which lias indu(x:rd geologists to 
assign to this formati<m one epoc h or age — the duration of 
wdiich is as incalculable as the grains of sand u]K>n tlie sea 
shore. “Taken as a wlmle,’ says Dr. Morltm, “tlie chalk 
formation may be descrilxd as extending ewer the greater part 
of the British Islands, Northern France, Germany, Denmark, 

^ From the Greek A (delta) being the form of land endoted by the 
months of rivers, as the delta of the Nile. 
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Sweden^ European and Asiatic Russia, and of the United States 
of North America and Dr. Mantell states that over this vast 
exumt the organic remains of the chalk maintain certain general 
t'haracters sufBciently obvious to determine the nature of the 
formation. “Whether imbedded in pure white limestone, coarse 
sandstone, blue clay, loose sand, or compact rotrk, the fossils 
('onsist of the same species of shells, corals, sponges, echinites, 
belemnites, ammonites, and other marine exuviae ; hshes, reptiles, 
wood, and plants." 

One of the most remarkable series of limestone strata occurs 
in the Isle of Portland, from whence the well-known building 
sttme, bearing its name, is obtained. The Portland cK)litc (a 
marine fonnation), forms the lower stratum of this scries, and is 
extensively quarried for anrhitcK'tural and other purposes. Above 
this is a bed of fossilized vegetable matter, surmounted by a 
thick stratum of freshwater limestone; and above this again 
a pelrihed fon'St was discovered, in which trees and plants, 
many of them retaining their natural position, as though they had 
been petrified while still growing. Above this bed of vegetable 
remains is another stratum of fresh-water limestone, then a laycT 
iif clay, and on the toj) of this is a third stratum of fresh- water 
llmcsume, the whole si'ries being capped by vegetable soil. 
Thus we set‘ that in this interesting series there are no less than 
tlirce strata of fresh-w^ater limestone, two consisting of vegetable 
remains, and one »>f i lay. 'I’hese strata, which rest upon the 
<»t>litic limestone, form the lowest portion of the Wealdeii 
iormntion, and are consequently situated below the chalk series. 

Referring to the t lassihcation of the numerous and varied 
stnitu w hich form the earth's crust. Dr. Page obser\'es. “ I'he 
pnnci{)al guides to geological classification are, order of super- 
(Hisition among the strata, their mineral composition, and the 
nature of their imbedded fossils. Tfie niost superficial obser\'er 
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roust have noticed the different aspects of the rocks in 
different districts, and a little closer inspection vtriU enable him 
to detect that one set lies always beneath another set, and that, 
while certain •shells and corals are found in the lower aeries, 
the upper series may contain only the remains of terrestrial 
vegetation, llius, in sinking a shaft in the neighbourhood of 
London, we should pass through thick Ixfds of plastic clay, 
layers of sand, and strata of w'ater-worn flint gravel ; at 
Cambridge we would pass through strata of chalk ; in the 
east of Yorkshire through strata of line-grained sandstone and 
soft yellowish limestone, called oolite ; at Newcastle through 
strata of shell, coal, and coarse-grained sandstone ; in Forfar- 
shire through strata of rt>d and greyish sandstone and am- 
glomerate ; w'hile, on the flanks of the Grampians, we wouhl 
pass through beds of rcxiting slate and hard ciy stalline schists. 
On a minuter inspection of these strata, wc would find that one 
scries lay beneath, or was older than another series j that the 
chalk, for example, lay beneath the c lays of London ; that the 
yellow limestone of York lay beneath the t lialk ; that the coals 
of Newcastle were deejxT seate<l than the oolite of York, and 
the red sandstone of Forfar still dee|)er than the coal-bearing 
strata.” 

When the fossils contained in the different strata are 
examined, it is found that each set of strata is characterized 
b}' the remains of pecniiiar animals and plants. In some are 
marine shells and t orals j in otliers enormous reptiles and 
fishes, while in some strata are the remains of terrestrial 
vegetation, each set of strata marking a distinct ep<Kh of time. 
Thus ** wc would soon be enabled,” says Dr. Page, ** to identify 
the chalk strata of Cambridge with those of Kent, the oolites of 
York with those of Bath, the coal measures of Newcastle with 
those near Glasgow, and tW slates of the^ Scottish islands with 
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those of Cumberland and Wales. As with the rocks of Britain, 
so with those of every country investigated by geologists and 
thus tliey liave been enabled to arrive at a pretty accurate 
^p|$iS8ihcation of the stratified rocks, both in point of time and 
mineral character.** This clear exposition of the principles upon 
which geological arrangement or classification has been arrived 
at by our great observers, will guide the studenf^^o may desire 
a more intimate acquaintance with the chaniiing science of 
geology than can he conveyed within the limits of the present 
work, and to whom we would recommend the perusal of Dr. 
Page's admirable “Text-Bo(»k of Geology.” 


CHAn'ER X. 

Bvidenee of Floating Ice in the Sea of the White Chalk in 
England— Views of Sir C. Lyell and Mr. Oodwin-Anstin 
—Spring, water of the London Basin -Formation of 
Chalk from Coral. 

It had often ])uzzled geologists to atTount for the presenix% in 
( balk, of stones and |)Cbbles, wholly different in character from 
the Hints which (veur in the up|H?r chalk formation. That 
their pix’sence was aa itiental , and not a nvcessAjy part of the 
grt^al eret.ueous system, was evident from tlie general character 
of tliis formation. Remarking upon this subject, in connection 
witli Uie origin i»f chalk. Sir C. l.yell says : — “ The hom<^cnecnis 
character i>f the white chalk, or upper fiortion of the great 
cretaceous fonnation throughout a large portion of Europe, is 
now explained by the discover)' that it is made up of the remains 
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of foraminifera :* while the silicious portions have been cleriveil 
chiefly from plants called diatoms. It was ascertained, when 
soundings were made for the elet'tric telegraph, that calcareous 
mud of a si miter character and origin is now forming over vast 
areas in the depths of the Atlantic. 

“ The general absence from the white chalk of sand, jxfbbles, 
drift wood, and otlier signs of neighhouriiig I.-ind, is thus 
acctmiUed for, but tlie iH t asional discovery of single and |>er- 
fectly isolated stones, usually ctinsisting id' c}uartz and grivn 
schist, in the south-east oi England, has naturally eKciu*il nuich 
surprise. In what manner could sut h stones have Ikvu i'arrietl 
far out into an iipett sea, s<i as io fall to the bottom withtuil an\ 
admixture of other foreign matter r 1 formerly endeavoured to 
explain the enigma by referring t<i a f.act observed by Mr. Darwin, 
namely, that stones of cimsiderable size are iH casiiHially entangled 
in the ri»ois (»f floating trees, aiul transpiirted to great distatues 
in inid-tK’ean. One of these, as big as a mati‘s head, was 
veyed in this way six hundred miles to Kcrling Island, a small 
ring of i iiral in the Indi.m (Kean.” He then goe^s on ti> explain 
that the sc‘awteil l alleil whidi, being uprcnited, fref|uenlly 

carries along with it, from shalhiw w.iur. jH.*blili*s and earth 
derived )ri>m the sIn/re on which it grew . After reviewing all 
the f.'U'ts whah h.!\e Uen oliserved, ItoweM-r, he entertains the 
view (»f Mr. liodw in- Austin, that lluae are cases in whic'h the 
transporiaii<»n ot {H.*bhlcs, etc., hulhi l>e attrduitcd U> the agenc) 
of ice. 

‘"Thus, for example,” s;iys Lrell, “in 1857 ihiTC was found 
at Parley, near Croydon, in the IkhIv of the white chalk, a grtiUp 
of stones, the largest of which coitsisted of syenite, a r^K'k 


* Microscopic shelb. the chambers of which are united by a small 
perforation or /oramtm (opening). ^ 
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composed of augnitc and felspar. This bltK'k had been broken 
up by the workmen before it was examined by any scientific 
observer, but the largest of the fragments Mas ascertained to 
be tM^elve inches in diameter in tM'o difectionst and to M^eigh 
up>vards of 24 lbs. It M'as surrounded by granitic' sand and 
pebbles of green stone, and its dimensions rendered the hypo- 
thesis of transportation by drift timlier inadmissible ; tliere M^as, 
moreover, a total absence of carbonaceous [m cmkIv] matter, such 
as might have l>een looked for if a water-logged tree had sunk 
on the spot.’* 

Mr. God M'in- Austin suggested that the pebbles and sand 
must have betm frozen into coast-ice, and this carried out to 
sea ; and, from a mineralogical jxiint of view, tlie stones 
presented just such an asscnnblage as may be found on a beach 
on the coast of Noru’ay. As to the degn*e of cold necessary 
to form such coast-ice, it may not, he imagines, have* exc'ceded 
that sometimes ex|H'rienced in oiir own time on the Hast ('oast 
of England, from M'hich iee has lifted and floated au ay M'ith far 
greater M'eights than the stones above* referred to. 

Lyell mentions another example of a rounded block M cighing 
over thirteen pounds, Mbic h had Ixvn observed In* Mr. Catt in 
the ** c halk M'ith flints/' in a pit near Ixnves, attached to M hich 
were several fossil spec ies. 

Spring^ii^ter of the I^mdon liasin. — Prior to the construt tiem 
of the NeM' River, and the t*stablishment of our great water 
companies, the inhabitants of l^mdon and its i*nv irons Mere 
chiefly de{>endent upon springs, cjr m'cHs sunk bi loM* the I^mdon 
clay, for their M'ater supply ; and it is inteo^siing to knoM% from 
geological c>bsen*ation and chemical analysis, Mhat M*as tlie 
character of the Mater, and the causes M'hich might effect the 
proportions of Ute soluble constituents M ith M*hicb this water tSi 
ahvays more or less associated. 



THE HISTORY OF \ LUMP OF CHALK. 


5 


Sir H. De la Btvhc* makes the following observations on the 
source and character of the water obtained from beneath l^>ndon. 
** llie waters rising from the chalk at the Artesian well in IVa- 
falgar Square, T^)nd(m, and which are obtaineti from their dis- 
semination in tliat rcH’k, show' that in 68*24 grains of solid 
matter in an imperial gallon 18 grains are composed of carbonate 
of sfxia, w hile the carbonate <if lime containeil among the solid 
matter above-mentioned only amounts to 3*255 grains, and thus 
the w'aters, resting to a certain extent stagnant in the chalk 
beneath London, with its thick coveriiigof (London) clay, exhibits 
a very diffenMit character as to the substancivs in solution than 
in the springs w hich flow (uit of the t*halk on the stirface where 
that rcK’k arrives at or adjoins it. 

“ In the ( ases of soluble mineral matter disst*minated in th«* 
nn ks, such ns the chalk Umcaih I^mdon, it should lx* bornt* in 
iniiui that wheTi there is a m(»vement of the contained water 
.unong their pores or fissures to supply that raised to the surface 
by pumping, <jr rising frotn boring and overflow ing, the original 
eondition c>f the som<*what stagnant disseininniioii Ik*( oiiies 
4 hanged by the amonnt of water thus reejuin-d, so that when 
i;ia!jy wells reru h int»i the • halk, .is InMUMth I.<nul»»n, a inovt - 
nu nt of water amid th»* body of that ro< k is <K'casioned towards 
the variotis welN, winch wouhl not have taken pla<’e umler 
ordiitarv natural < ircunistanres. ” 

I'lie following analysis of the waters of Trafalgar Sqtiare, 
London, by Messrs. A1 k*I and flowing, will show the nnrnlxT of 
substaiu es and their prop4>nions in an imjxTial gallon 

Carbfii^ate of liim* . . 3 '*.>5 grains. 

Ph<»sphalc of lime . 0 034 „ 

Carbonate of magnesia . . 2*254 ^ 

• ’* The Geological Observer/ by Sir H. De la Beebe, f.r.s.. etc., 
1851. , 
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Sulphate of potasli 

13671 

grains. 

Sulphate of soda . 

8749 


Chloride of sodium (common 



salt) .... 

20*0^8 

>» 

Phosphate of soda 

0*291 

It 

Carbonate of soda 

18049 

It 

Silica .... 

0*971 

II 

Organic matter . 

0*908 

II 


Formation of Chalk from Coral, — Mr. Darwiti drew attention 
to the fact that the coral mud at one spot among the reefs of 
the Pacific, when dried, presented much the appearance of chalk, 
and it also suggested itself to Mr. Dana by the mud in the 
lag(Km of Houden Island. “ Still it dot‘S not explain tlie main 
point, ” he says, “ for under all ordinary cin'umstances this mud 
solidifies into compact limestone instead of chalk. This ap|)ears, 
moreover, t<» be the result which should lx* exjH‘cted. \Vhai 
condition then is necessary t(> vary tlie result and set aside the 
ordinary prix'ess ? • The lx*d of chalk refera*d to was 
found on any of the coral islands, but in the elevated ret^f of 
Oahu, of which n*ef it fornml a constituent part. It is twenty 
<»r thirty feet in extent, and eight or ten det‘p ; the nxk could 
not lx* distinguislied from much of the chalk in England ; it is 
iHjually line and even in its texture, as earthy in its fracture, and 
so soft as to Ik* used on the black board in the native schools. 
Some imbedded shells lcM»k pavisely like chalk fi»ssils.’ 

Importance tf Microscopical Examination, — Some limestones 

** Is it not possible thtat during tempestuous periods the deposit cf 
carbonate of Itmc made by living pol}7>es for their abcxles. may bo 
disturbed and washed aw ay before it has time to harden into coral ; and 
that in this way calcareous deposits would occur which, although 
raaembling chalk in appearance and chemical composition, would yet 
differ from it in not consisting chiefly of organic remains ? 
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require very careful examination in order to ascertain their inmlc 
of formation. Thus it has been observed that beds prest*niing 
the apjx'arantx? of organic remains to the naked eye may yet he 
prfivetl to be almost wholly composed of them when the ini<To- 
s<'o|x* is employal and due precautions taken, in this manner 
inanv beds of the mountain limestone serits of the British islands 
have been fiuind repivte with the remains of life \\ here none* 
were at first sus[K*cte<l. Kven when, upon exj>osurc to atmos- 
pheric induenct's, fossils of far larger tliincnsions, readily visible 
to the naked eye. and extending to half an inc h or m<»i<’ in 
length and breadth, are found in fair ahundaru'e, it sometimes 
cH’ciirs that the ordinary frac'ture of the limestone lK‘d may no! 
readily show' them. WimIo not here im ludc remains of encriniti's, 
ct'hinites, and some other fmsils which, from their rhomlMndal 
fracture, a little practise* will enable an <»hserver readily to dis- 
tinguish, but others where they are far from being easily cletected. 
The most lH*autiful shells will in e.isionally thus present them- 
st*lvt*s upon se'arehing a weathered surfara*, iml a trat'e id U'hich 
4 .in be obtained by ordinary obMT\alion. — Dr ta Hrehv, 


(•HAnTR XL 

Carbonate of Lime and Phosphate of Lime in Bones— 
Snperphoephate of Lime as Kannre — Guano — Botten 
Stone: its donbtfhl ori|rin. 

The Jiolid structure of tfie Ixines of animals is due to the very 
large proportion of phosphate of lime and carbonate f»f lime 
which they contain. In the biines of the ox there is found, by 
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analysis^ 57’35 P®** of phospliate and 3*85 of carbonate of 
lime. The former is the most important constituent, since it is 
from this source that phosphorus is obtained, and from which 
also a valuable fertilizing compound is prepared, termed super- 
phosphate of lime. 

When bones, after having been b(>iled to remove the fatty 
matter and gelatine, are calcined, the lone-ash^ as it is called, is 
first crushed small and then digested with diluted sulphuric acid 
for se\'eral days with (K'casional stirring. Sujx*rplu)Sphate of 
lime is thus formed, and if this, after l)eing mixed with water 
and dry earth, is spread on soil it forms an excellent manure. 
Coprolites (the fossil dung .of extinct camivoroiLs reptiles) con- 
tain a large proportion of phosphate of lime, and these, after 
being ground in a mill, are treated with an equal weight of t>il 
of vitriol, by which su|)er phosphate of lime is formed, and 
which is much vised as an artiticial manure, esjiecially for corn 
and grass. 

'I'he valuable native manure known as (hiano, or Huano, :is 
the Peruvians call it, owt*s its marvellous fertilizing projKTties 
greatly to the salts of ammonia w hich it yields. It contains, 
however, a considerable pro|>ortion of phosphate of lime, w'hich 
is one of its most important fertilizing constituents. Guant^ 
is the fossil remains of the dung of S 4 »a-birds, hut more 
esj>et'ially, it is iKflieveil, of the common jK*ngumy and it is 
frtH]uently intermingled w ith their skeletons and egg-sFidls. It 
is principally tibtained from the rocks and islets of the ctjasts of 
Peru and Bolivia. It luis been found in depths ranging from 
40 to 1 20 feet. At one jxriod it was very' extensively importtnl 
from the island lehalxr, on the west coast of Africa. Guano is 
very variable in com[K>sition, but the following analysis a 
sample of Peruvian guano will give some idea of the consti- 
tution of this important natural madure : — 
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Organic matter, containing ammonia 

• 

Phosphate of lime and magnesia . 

• a.) *54 

Carbonate of lime 

418 

Common salt and sulphate of stxla 

. 4*^:5 

Sand .... 


Water .... 

. 1309 


The chief constituent of the shells of all shell-fish, inuhulin^ 
the lobster, crab, oyster, mussel, |)eriwinkle, ete„ is i*arbonale 
of lime, with, sometimes, a little plujsphate of lime. When 
ealcined, tliey form (piieklime, which is ktunvn under the name 
of shell-limf. In former times, powilered crab's claws, oyster 
shells and corals were employe<l in medicine as an antacid. 
The solid matter of egg-shells is also carbonate of lime. 

Roltvn-stonc, Tri/mfi, is a mineral siibstince of \erv variable 
composititiii, and its origin has Uvn the subject of iniu h con- 
tro\ersy. Ac<'ording to some observers, it is of animal origin, 
and consists of the skeletons of infusoria. It is stated that 
under the mi(Tosco|K* these can lx* six»n with such great <lislin< t- 
iiess that there is no ap|>areiit difference lH*tut:t»n ll»* living ami 
|x*trilied sjx-cies. 'riie analysis of one sjxs imen showed Hi |ht 
<’ ent. of si/ica, iiiu\ 1-5 of alumina ; and another, frrmi Derby- 
shire, examined by Mr. I’liillips, contained 86 jxt cent, of 
alumina and 4 of silic a, which Uxi him t(» conclude that this 
substance was due t<» the det oin{»osition of slate rcK’ks. Pro- 
fessor Jcjhnstorie, however, is of cjpinion* “ that the rotten-stone 
w as not the result of the dec'oin|>osition of the shale of Derby- 
shire, but of the veins of black marble of the loiintry, which 
Iiad undergone a great change. In prisd of this iissertion, he 
prcKlucfrd s|>ct;imens whi< h he found in black marble, w ith tlu* 
merest coating of rotten- upim flkein, whilst others were 
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half rotten-stone and half black marble, llie decomposition 
had been effected by dissolving the lime out of the rock, and 
not the rotting of the strata ; this substance can be produced by 
dissolving the lime out of limestone, by bringing, weak acids to 
bear upon it. This proved that there must necessarily exist in 
the soil some acid which dissolves the lime with which it 
comes jn contact. Farmers would therefore see the necessity 
of adding lime to their land from time to time, because the lime 
kept continually washing away by the waters of heaven falling 
on it, and extracting from the rotting roots of the earth an acid 
[humic acid ?] which had a powerful effect, not only on lime 
but on other mineral structures as well. ” 

I'he remarkable difference in the composition of the rotten- 
stone of Bohemia, Corfu, Isle of France and that of Derbyshire, 
would tend to prove that the latter has a different origin to the 
iormer, and that the term rotten-stone is frcijuenlly applied to a 
substance wholly different from the genuine hipoii, which is so 
famous as a polishing material for silver, brass, and s<jme other 
metals and alloys. 

Gypsum, or native sulphate of lime, is much used as a fertilizer 
for certain soils, either alone, or in combination with «)ther 
substances. For example, calcined gypsum, bone-dust, and 
sulphate of ammonia ; or gypsum, bone-dust, w<xh1 ashes, 
common salt and eriide potash in various proportions form 
artificinJ manures for eertain crops. 
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. CHAPl'ER XII. 

Quicklime, how prepared— Lime-burning— Lime Kilns— 
Uses of Lime in the Arts. 

Llme^ or quickUme^ is prepared from viiri(»us kinds of chalk 
and limestone, hut thost‘ whit h are most frtv from silica, marl 
and clay are jireferred. Ti* convert chalk inti> (juicklime, it 
must Ik‘ dejirived of its carbonic ac id and nuiisturc, and this is 
effec ted, as lH‘fore observed, by calcination. Lhnc-f ttruing, as 
it is termed, is sometimes conduc ted, upon a small scale*, in a 
kiln formed at the bottom ot the c halk |'lt or cpiarry, or at 
.some convenient .sj)oi < caitiiptcuts to it. A simple lorm c»f kiln 
adopted by small limt'-burners is built cef brickwork, in the* 
tcjrin of an inverted cone. At its base a tire-j^rate is fixed, and 
a little above this, on the ni^ht or left, as may be most c ciii- 
venient, is a side door by wbic b the finished lime is withdrawn. 
Tlie tire Uant; kindled, alternate layers of coal and c halk (the 
latter lx*ing previously liroken into lumps of c*onvenk*nt size) 
are intnwlucx'd intcc the o|H‘nin‘x the top, until the kiln is full, 
and as the nwterial sinks dcAvn durini; the pro^ri*ss of the 
c'alc'ination, fresh layers of fuel and c halk are ihrowm in frcjiu 
the top and piled up to the Iieijjht of several feet. I'he well 
burnt lime is raked out from time to time by tlie side door, and 
a fresh supply of maUTi.als added as Mnn*, In this way the 
0|ieralion is kept up continuously day and night throughout the 
year. This is railed a dratr-kUn, from the fact that the lime is 
drawn or raked out during the process of caleination, w hic h 
ccccupies about fewt}- -eight hours. Alxml one bushel of coal is 
consumed for every three bushels of lime prcnluced. 
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For making lime upon an extensive scale very large kilns, 
called sha/hkilns, are employed, and the calcination is effected 
by means <*f furnace fires so constructed that the heat from 
them passes through the limestones, which are pUced in a shaft 
in the centre of the structure. The kiln is set in ojxjration by 
first filling the shaft with limestones to the level of the lower 
furnaces, when the fires are kindled and kept burning until the 
c alcination is c(»mplete. Fresh cjuantities of limestones are now 
let down by buckets fr<»m the top — not thrown in as in the 
former method — until the shaft is cjuite full and the limestono 
are piled u]) to the height of several feet. The doors of the 
lower furnaces are now Inied, so as to stop the draught, and the 
up[)er furnaces are then kindled and the fires kept up until the 
u[)per linunctones are well burnt, when the lime beneath the 
level of the fires is drawn out by the discharge doors. While 
this is being done, the up|K*r contents of the shaft gradually 
sink down, and the space is again tilled by fresli limestones 
and piled up as licfore. In this way the ojxTation of lime- 
burning proicvds uninterruptcHlly. The ca lei lu^il lime is drawn 
from the kiln about every twelve lu»urs, w hen alxnit two tons 
and a half are obtained frt>m each kiln. Sometimes these kilns 
art' arranged in a group of lhrei% by which three times the 
prtHliuv is t>btained. 

In ealcining lime, it is important that Uie limestone sliouM 
Ih? moist, siniv it is found that the vajK>ur of w ater w hit h is 
given off by the heat assists the expulsion of the carlxinic acid, 
U|x)n which the caitst'u Uy of the lime dejxmds. Sometimes ii 
is the custom to moisten the stones liefore calcining them, but 
this net:essarily invtdves the i*oiisumption of a larger amount of 
fuel. It is considered a better practice to inircHluce a yel of steam 
into the kiln during the process of calcination. Quicklime 
more readily prepaiyd from white* chalk than from compact 
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limestone^ since it is of a more porous character, and always 
contains sufticient moisture to aid the esc ape of the c arl)onic 
acid. 

Lime is largely used in agric'ulture as a fcrtili/xT for c ertain 
soils which are known to be free from or contain but little 
cralcarcous matter. Indetnl it is well kncnvn tliat no soil is fertile 
w’hic'h does not contain a vctv considerable pro)x)rtion of c al- 
c'areous earth, or some salt of lime, llencv it is that liini*, 
sujKTphosphate of lime (preparc‘cl frcnn bonc‘s and oil of vitriol), 
gypsum (sulphate of lime), soapmakcrs' waste — the refuse 
c'arlxmate of lime rc‘sulting from the mamifac tnrc of caustic 
soda lc*V!^ — and any cHhcr cheap and availabh* sourc e of lime is 
employed by agriculturists whose land is deslit ule of this 
important constituent. 

In the purifying of < (lal gas for illumination, lime has iHvn 
largely employed for the purpose of removing c arbonic: ac id a!ul 
sulphureUctl hydrogen, by whic'h it is c’»»niaminati*d wbiai it 
passes over from the rc‘torts. 

The caustic l<*ys used in the manufac ture of s^aparc* proclui ed 
by mixing solutrons cjf alkalies (c arbonate* c*f soda nr potash; 
with lime, w hereby thc*y are dc*prived of ilu*ir c arbonic at id, and 
concerted into iaustic alkaii^ while the lime once more Ikm omt*s 
carbonate of lime. 

Lime is also used for removing the hair fn»m animal skins, o: 
hides, previous to their lx*ing sulijc-c ted to the prcM’es.s of tanmug. 

In the manufac’ture of ammonia frc»ni thcr artmioniacal licjuors 
of the ga.s works, the lirpior (which <’ontain,H crarbemate c;f 
ammonia in solution) is first treated with sulphuric or Indro- 
chloric acid, which converts the ernrhonate* into sulphate cj; 
hydrochlorate of ammonia, and these are afterwards treatc*d with 
ntiik of' lime (that is, lime mixed with a moderate ijuantitv c»f 
water) which liberates tlie*v<*laiile alkali (ammonia), and this 
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is afterwards obtained in the form of liquid ammonia, by distil- 
lation. Sulphate i)f lime or chloride of calc'ium (according to 
which acid has been employed in neutralizing the gas liquor) 
remains in the still or retort.* • 

Wlien lime is mixed with white of egg (albumen) it forms a 
^e^y powerful ( cment for uniting fragments of broken china, 
porcelain, or earthenware. 

It is a remarkable fa(‘t, which w as established by Dr. Dalton, 
that lime dissolves more fretdy in cold than in hot water, and 
Mr. K. Phillips ascertained that water near the freezing-point 
look up nearly tw ice as much lime as boiling water. 

A pint of w ater at 32*^ Fahr. dissolves 13 2 3 grains of lime. 

ft tf *t 116 ff ,, 

>» «i - 1 2 >> ♦» ^ 7 »» 

Lime w ater is usi*d in medu ine as an antacid, in cases of 
tlysjH’psia, and when taken in milk greatly assists the digestion 
of that nutriment by weak st<»machs. Lime-water ami olive* oil 
or lit^sml oil in ecjual parts, briskl) shaken together, form a //we 
%o(/p, which is used as a liniment in cases of burns and scalds, 
and for this purpose it is used at the Carron iron foundry — hence 
it is sometimes called Cttrrori oi 7 . 

Lime is also employed In the manufacture of stearine, for 
t andles. Melted tallow and hydrate of lime (slaked lime) are 
boiled together, hy high pressure steam, for several hours, hy 
which o|x?ration a lime soap is formed. Dilute oil of vitriol 
(sulphuric acid) is then added to the soap, with heat and brisk 
stirring, wdien the lime is converted into sulphate of /ime, w'hii h 
is allowed to subside, and the strarit add formed is transferred 
to another vessel and allow'eti to nnd, after which it is cut into 

• Further raformation upon this subject is given in ** The History of 

a Lump of Coal,** ^ 
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shavings by machinery, and these are put into canvas bags aiul 
subjected to powerful pressure, when the liquid portion 
ncid) of tile fatty matter separates, and the solid stcarine remains 
in the bags tn the form of hard cakt*s. I'his ojxTation Ix'ing 
rejxfatecl, the result is hard and dry stearine, from wliich candles 
of the finest illuminating jiower art* made. 

Although there an* many tXher purposes to w hich lime is 
applied — in the clarification of cane sugar, for instance— -it is 
hojK'd that the information given will Ik* sufficient lo deiiKMi- 
strate its great usefulness in the arts. 


CHArTKK XIII. 

Cements made with Lime— Portland and Roman Cements — 
Cement Materials. 

WiiKN’ lime, saml, and water arc worked up into a thli k p.'>sl\ 
mass, as In the ordinary process of making hilr klaycrs* mortar, 
the resulting mixture gr.kluall> hanlens, until, alter a Icngthcnctl 
|K*n»Kl, it Ixi ornes, liUTall\, “ as hartl as a stone. ’ Again, when 
lime ;uul « lay are mixed together in certain proportions under 
water, and the muddy rrniss thus formed aficrwartls dried, 
calcined, and powdered, a material is obtained which has the 
pro|>erty of hardening under waUT, and whic h from this cause 
is termed hydraulic cement. The famous Portland cement is 
made in this way. 

In selecting the materials ft»r making Portland cement, chalk 
containing moderate projKjrtions of silica and alumina is prt'ftrrred, 
and argillaceous river mud, or clay containing only a small per- 
centage of oxide of iron is chosen, llie p{;op(irtioDS are {about)i 



62 


THE HISTORY OF A l.UMP OF CHALK. 


<'halk eighty parts, clay twenty jjarts. These ingredients are 
intimately mixed together under water, and great care is taken ^ 
that no lunij)S of either chalk or clay are left in the mud when j 
the mixing is completed. The mixture thus forfned is run into i 
large pits and allowed to remain until the solid matter has 
<le})osited, when the water is removed by pumping. The mud 
is afterwards dried, and is then burned in a suitable kiln. The 
<‘alcined material is afterwards ground and sifted, and the po\^'de^ 

< arefully packed in casks f<»r the market. 

Cements are also made from a mixture of clay and limestone 
worked up into a paste, which is then moulded into bricks, 
and these, after being dried in the air and calcined, are ground 
and silted as Ixdore. The /tri method given al)ove, howe\er, 
produces a superior cement, and is generally ailoj)ted in this 
country. 

(lood Portland cement, after being worked up intc> a paste 
with water, sets Ner\ tjuicki), and after a few wix*ks it IxTomes 
i xceeilingly hard, esjun ially under water. 

Rowan ccw<7//.-“-TIu‘ genuim* Roman ( ement is made from a 
\oleanic suhstanee <*alled puxxolfnc or tufa stone, and is eom- 
p«»sed of silica, alumina, lime, magnesia, oxide of iron, etc\ 
The stone is tirst ground and sifted, when it is called tra\s^ and 
to this lime and sand are added as re«]uirt*tl. This cement dcK's 
not set so <jniekl\ as the former, but acquires considerable 
hardness after a few days. 

All limestones which contain from twenty to thirty jht i-ent. 
of silica and alumina will make gtHnl hydraulic cement, after 
Iteing calcinal at a mtulerate heat, and then ground and sifted as 
IjefoTxsbm the principal mineral used for this purpose in England 
is sepiaria or cement jc/ohc, a species of ferruginous marl, or clay 
ironstone, which cKXurs in single nt)dulcs in beds of clay, in the 
upper division of thr lias formation, and in the clay strata above ^ 
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thi* ( hnik. These* sc»-called ex*ment stones are also found <in the 
, oasts of Kent and Yorkshire, and on the Isles of Tlianet and 
Sheppv. These neniules are first burnt in a eoniral kiln, with 
coal, in the simie way as in ordinary lime-burning, great rare 
l»eing taken that the heat is not tini great, otherwise* partial 
fusion vvcmld take placv vehie h ucuild rt*iule»r the inate'Hal us<*le*ss 
ft>r rrrnent. Wlien suffiriently rt»astt‘d, or ralriiunl, the stoiu*s 
are finely ground and siftenl, and the jiowder at onre parkeYi in 
t asks to preseTvr it from the air and moisture. 

In the ye*ar 1830, Mr. Gibbs obtaim*<l a patt*nt for improve- 
inenils in the maruifa<'ture <»f hyelraulit* cement . by whiedi ati 
article nf extelleiU <juality is prtHliux'd. I’he tnati*rials he* 
employed were obtained “ from the vast IhsIs of (natural) 
.argillaceous marls and marly litnestones, or marlstones, w hirh 
« ontain tin* due admixttire of lime, silica and .thnnina, from 
which hydr.'udic cements and artilirial stones may he mami- 
fn* turisl.” He obtains his materials from “ llie chalk formation, 
the Wealden formation, the Ihirlns k Ivds, the lias formation, 
the m»»uiilain liinest(»n<*, and the lowest strata oi the « oal 
measures.” Tin* various materials were selr< ted .sm f>rding to 
(he kind of c I'lncnt re^juircfl, and kiln-hurnt, grotntd anrl sifted 
i:i the t*r<lmary wav, but marls .md limestones he <lire< is to In* 
“first <lrk*tl in kilns or ovens, at a he.at fit for baking, until all 
moisturi* l>e driven off, and th.at then the cab ination fn* j»rolonged 
ns much as p<j*-sihlc — the heat y^*it)g kept as low as is only just 
sut!ictt*nl t<» effet t < onip!<‘t<* « aK’ination — this iK'ijig indisj>ensahlf 
to avr»id the commettcemeiii oi vitrification, whit h would destroy 
the adhesive propcTtics of the cement/* 

It has bec*n prmed that a very gtwKl artificial stone may Ixt 
made by impregnating dry chalk with a solution of silicate of 
potash (soluble glass), llie chalk may either be in its natural 
state or worked up into a paste, and form^ into bhxrks 5 it \% 
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alternately dried in the air and soaked in tlie silicate solution 
until it acquires the necessary hardness. Chalk treated in this 
way assumes a smooth ap|)earauce, with a compact grain, and 
is susceptible of a high polish. The hardness is at tirst super- 
ticiah but in time it penetrates to the centre, even if the blocks 
are of considerable thickness. 

The conversion of soft chalk into silicioiis and compact lime- 
stone, which is thus effected artiticially, explains in some degree 
the oj)eratioi\s which have taken place in the natural formation 
of silicioiis limestones in which the induration is i lcarly due 
to the chemical combination of the silica with lime, alumina, 
etc. 

There are many other jirocesses for making hydraulic or 
water cements, and artiticial stone, but the proi’esses brietl\ 
describeil will show the principle upon which such lements are 
formed — the cab ination of substances irontaining (essentially) 
lime, silicioiis matter, and alumina — the latter substances being 
tile constituents of clay, which owes its colour to the presence 
of oxide of iron. 

The hardeniu^ of Jiydraulic cxmients is due to chemical action 
which takes place when the calcine<l material is moistened with 
water. The sU'ua (which is also called silkic acid, frt>m its 
conthining w iih earthy and alkaline bases to form siilts) com- 
bines WMth the lime, alumina, and magnesia conlainetl in the 
cement, forming silicates of tjiose bases, as silicate of lime, 
silicate of alumina, etc., and thus an artificial stone is produced 
w'hich jM>ssesses great durability and extreme lurdness. 

It w ill 1)0 readily umlcrsUKxi, therefore, that when lime (oxide 
of calcium) is mixed with sand (silica) and water, as in making 
ordinary mortar, the setting and subsequent liardening of the 
material arise from a chemical change which gradually takes 
place in the moistened mass. SioneTimc, which is made from a 
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less pure limestone than chalk, is preferred for mortar making, 
inasmuch as it contains small quantities of silicious matter and 
ahunina. Mortar should alwaj'S be made with river sand, in 
preference to either road drift or sea sand — unless the latter be 
well washed in fresh water ; and when it is borne in mind that 
mortar is intended to cement or Find bricks ti^ether, and not 
merely to keep them in position, it would be well if district 
surveyors, when " jerry ” buildings are in course of erw'tion, 
were to examine the materials with which this important cement 
is made. That it is frecjuently made from^ worthIt*ss and nnsuit- 
able materials, we have had many opportunities of witnessing, 
as indeed rniLst have Ihvh the cast* with many others. 


CHAFrKR XIV. 

Chloride of Lime, or Bleaching Powder ; its Hanufacttire 
and Uses. 

OxL of the most inijK»rtant purposi*s to which lime is applied 
in tile arts is in the manufacture of bleat hing powder, or, as it 
is Us’hnically tenned, chlnride uj lime.* 'I'lie bleaching power 
I of chlorine gas had long lieen kno>%'n to t hemists, and Its utility 
j in the arts, as a decolouring or bleaching agent, fully recognized, 
^ but it was not until Mr. Charles Tennant, of Glasgow (in 1798), 
discovered a convenient incthtKl of combining this gas with 
lime, that its usefulness could fully developed. His process 
consisted in passing chlorine gas through lime-water, w'hich. 


Or hypochlorite of lime. 
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absorbing the gas in considerable quantity, thus formed a 
powerful and convenient bleaching liquid. An important 
improvement in this process, however, was patented in the 
following year by Mr. Makintosh, a member ot the Glasgow 
firm, and this consisted in passing chlorine into an air-tight 
chamber containing dry slaked lime, which readily absorbs this 
gas. 

In manufacturing bleaching powder upon a large scale, a very 
good quality of lime is employed. The lime is tirst s}>read 
upon a flat surface, i-yid is then sprinkled with water from a 
watering-can, wlien, after a few moments, heat is generated, 
and steam given off from the lumps, and soon after the lime 
crumbles into powder. This hydrate uf time is now {)assed 
through a sieve, to keep bac k stones or unslaked lumps, and is 
then spread o\er the floor of a lead-lined chamlKT to the dejnh 
of about six ituhes. These chandxTs are generally alxmt sixty 
feet long, thirty, fivt wide, and five feet high. 

The chlorine gas is generated in leaden retorts, from a 
mixture consisting of jKT<»xitle of manganese, sulphuric aciil, 
common salt, and water, assisted by steam heat. I'he gas is 
ctnulucted by piping through a stoneware bottle to free it from 
moisture, and from theiux* it passes to the lime chamlwr ; iK'ing 
considerably heavier than atmospheric air, the gas tjuitrkly descends 
to the lower part of the i'baml)er, and lx*coincs gradually abs*)rlxxi 
by the lime. When it is known that the lime is sufhciently 
saturated with tlx* gas. the chamlxT dcHX is o|>ened, and the 
bleaching powder raked t(» wards it. and dr) cask> placed ready 
to receive it. A workman, having his mouth and n<ise pa*- 
viously covered by a piece of w'et flannel tied over them, now 
enters the chamber, and shovels tlx* material into the casks, 
which is calltxi packing. Before Ais ojx'ration is commenced, 
howe\*er, the bleaching powder is allowed to cool, and care is 
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t:»ken not to expose it to the rays of the sun. otherwise it would 
untlergo decom|K)sition. 

Good eliloride of lime usually contains from thirty-five to 
thirty-seven jkt cent, of chlorine. It is very extensively used 
<in solution) for bleaching the "" ha or pul/t, in paper- 
making, and it is to this important bleaching agent that we are 
<'hierty indebted for our abundanct‘ of cheap white pa|H*rs, the 
manufacture of which dtK‘s not, as was formerly the case, 
t!c|H*nd solely upon the fil)re obtained from cotton rags. Indtvd, 
during the past thirty years innumerable vegetable fibres have 
been intrcKiuced into the m.anufacture of pajKT, including the 
now famous Esparto ^ray\\ which is one of the most valuable 
and extcnsively-iised materials of its clas^.. In the year *853, 
the .author's father introdticed his pron'ss for making pa|H*r 
frttm wfuni which is now extensively adopted in many 

countries, Init more esfKH ially in the I’nited States of America. 

Chloride of lime is also extcnsivelv emj)loyed in tlie “ bleach 
works ’’ for whitening cotton goo<U or calicot‘s .ificr they have 
passi-d through the weaving i»|KTations. A very weak solution 
c»f the bleaching powder is employed, otherwiM* the delicate 
fibre would lx* impairefl, 'Hie eotton pieia-s, w hi< h are about 
thirty yards long, arr t.a ke<! together endw ise, by machinery, 
and after rru\hine^ Im kiris^» or boiling in milk of lime, 

and several other ojw ratioftv, they .are ** clieinicked/' as it is 
called, whit h consists in soaking them ftir a cert.ain time in a 
weak Sf»lution of chl<»ri<le #)f lime. 'Ilic chrth is then/* washed, ’ 
and after Iwiiling in :i weak solutitm of stnla, is again washed, 
and once in<*rc t hemit ked ' as l)cf<»rc, after w hit h it is again 
washed, and passed tlirough a w^eak solution td hydrtxhloric 
.acid, and fimilly washed and dried rjfver steain-lK'iitt d c) linders. 
It is then ready for the sul^sc-fiuent protesM^s of drt^ufig and 
finishing. • 
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As a disinfectant and deodorizer, chloride of lime holds a Iiigh 
position -f and although many other substances are employed for 
these purposes, it is doubtful whether they can be as fully relied 
upon. 


CHAPl'ER XV. 

Preparations made from Chalk — ^Whiting— Prepared Chalk — 
Precipitated Chalk-Salts of Lime— Chloride of Calcium 
— Bulphurets of Calcium— Acetate of Lime— Chromate 
of Lime. 

One of the most extensive use» of white chalk is in the 
manufacture of iMthtg, an article much employed in white- 
washings in the manufacture of pajxT-hangings, or wall pajx*r* 
and for many other purposes in the arts. In the preparation of 
whiting, the chalk is tirst ground in a mill, with water, after 
which the creamy mass thus produced is largely mixed u ith 
more water, and after a few moments* repose, the upjxT portion,, 
containing the tiner chalk particles, is run off into large tanks 
and allowed to settle. I1te clear water is then run off, and the 
while mass at the lx)ttom of the vessel is afterwards collected, 
drained, and made into oblong cakes, whicli are then dried 
sufficiently to Ix' marketable. 

Wlien mixed with size and water, it constitutes ordinary 
** whitewash,” and is employed for giving a clean white surface 
to ceilings and walls. 

Spanish white is the name given to a cheap pigment, which is 
nothing more than whiting carefully prepared from chalk. 

The prepared chalk of the dru^st is obtained in much the 
same way as above, except that greater care is obsert'ed to 
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c'ollet t only the \ery finest particles of the chalk tliat float in 
ater after the coarser particles have suhsicled. 

PreripittUed chalk is prepared by adding to a solution of 
I hloride of c.'^ciuin, a solution f>f carlnuiate of soda. I'he 
priH ipitate thus formed, and which is pure carbonate of lime, is 
latterwards well washed with distillt‘d water, and is then filtered 
id drii*d. When mixed with powdered camphor, this forms 
I the tamphoratcd chalk of tlu* shc»ps. Sometimes powderetl 
|piimi»e-stone, sifted thnmgh muslin, is addetl, which makes it 
fa more effective t<Muh-po\\der for disccdourtnl teeth. 

('!ialk, rarefiilly prepared, is much used in medicine as an 
niac'id, in the form (jI • balk mixture, and clialk lo/enges ; it is 
Iso an ingredient in arttmahc cunfcctum. 

Sath of lvncr~-MnTuiW ot lime, or chloritle <»f i al< iurn, v\l»it h 
I is a <onstiluent of sea«vvater‘ may lx* readily prepared by ilis- 
l\if\g chalk, or marble, in muriatic (hydroi hloric) acid. 
||<*arl»ofiic acid esca|H‘s, and the chloride remains in solution, 
tliis solution Ik* afterwards evaporated, until concentrated, 

I ami set aside l<» «'ool, crystals of chlfjride of cak iuitt will U» 
jf«»rnu*d. It is a very deln|iiescent salt, .'md attracts moisture 
the atnmsphere very »juickly, S4) much so indml, that 
leafier a sh<»rt exjMKsure to a moist atinosj»here, the crystals 
?*lxa <>nu* converted into a iiipiid mass. If the crystals of ( hloride 
1^ of ( nl< iuin fused at a red heat, ihi.s subsiana* lK*<'omes phos- 
phores< ent, and all tin* w.iter of ( rysiallizalion is ex|x'lled. 

Wlien crystals (»f ( hloride of ( alciunt are dissolved In cidd 
i water, they produce intense cold, and from this i ause the salt 
[ is sometimes employed in making frwzing mixtures. If two 
parts of snow. (»r powdered i< e, 1 k‘ mixed with three parts id 
I c rystallized chloride of calcium, the temperature of the mixture 
will be lowered from 32 degrees Fahrenheit to 50 degri*t*s l)elow 
I zero, thus producing 82 degit«s <jf cold. This salt has so great 
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an afiSnity for water that it is employed in the rectification of 
alcohol. If the dried crystals are mixed with spirit containing : 
small percentage of water, and the mixture well shaken, in a 
few moments the water will be absorl)ed by the salt, and will 
subside in the form of an oily liquid. 

Sulphuret uf catcium . — There are many combinations of 
sulphur with lime. A proiosulphuret o/'calnum is formed when 
dried gypsum (sulpluite of lime) is mixed with a small pro- 
portion of powdered charcoal, and the mixture t alcined, in a 
covered crucible, at a powerful heat. A llsulphnret of calcium 
is produced when etjual parts of powdered sulphur and slaked 
quk:klime are mixed with water and boiled. I’he solution, on 
cooling, de])osits (Tvstals of the salt. 

Acvlntv of lime is formed by adding carbonate of lime t(» 
acetic acid until the latter is neittralized. The licpiid is then 
eva])orated at a gentle heat, and afterwards set aside to cool, 
when crystals of acetate of lime will lie formed. 

When w'i»od vinegar ( pi/ro/igwcoicv acid) is neutralized with 
|M)wdered chalk, pproitgmlc of Hme is prcKliueil, which is used 
by dyers and calico-printers in the preparation of “mordants." 

Chromate of ' H me is prepared by Air. Charles Watt s pnx'ess as 
follow s ; — I'he green liquor resulting from the bleaching of palm 
oil by chromic acid, and which contains a large tjuantity of oxide* 
of chromium, is plac'cd in a wcKKien vat, and to this is added, 
gradually, milk of lime (made by mixing slaked lime with 
water), which first neutralizes the excess of acid present. After 
about an hour's repose, the clear liquor is drawn off into another 
vessel, and milk of lime again added, with constant stirring, 
until the liquor, after a few' moments' r^t, is clear and colourless. 
The precipitate thus formeil is alloweti to subside, when the 
liquid is again poured off, and the precipitate is well washed 
with w'ater re{x‘atevily. Finally, the last w'ater is run off, and 
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tlu.' green deposit is placed upon a cast or wrought iron plate, 
fixed in brickwork, with a fireplace beneath. I'he mass is 
lieatetl gently at first, to exjiel the water, and afterwards the 
heat is increas'd, until the mass, which forms int<» thick cakes, 
Ix^gins to appear yellow on its lower surface. I'he roasting is 
all(»ue<l t<» pr(K'et*d gradually, and xhe cakes are turned over 
ulwn about half roasted, and, after a Mobile, the chromate of 
lime which is formed assumes the iamdition of a rather 
<‘<Kirse yellow powder. When the rcKisting is confplete, which 
is known by its unif(»rm colour, the material is placed in 
<‘asks. and is used again, with hydrcnhloric xicid, in the prtK'css 
of bleaching palm oil. 

Xitrate of lime is formed by dissohing lime or chalk in nitric 
acid. 

I he sour principle of the u^hty of milk is due to an acid called 
Imtit aeitl. If this Ik* neutralized with slaked lime, and the 
so)utioi\ hheretl and e\aporated, lattate of lime is obtained, in a 
crystalline form, on ( ooling. 
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INTERESTING NOTES, 


Darwin stated that a deposit of salt and g)^psum, tw<^ fuel 
in thickness, occurred on the shores of the Isle of Ascension, 
which was formed by the dashing of the waves ; and Dana 
also discovered Ixjautiful crystals of selenite in logs of half- 
decomposed wood in the shore cliffs near Callao, \\hirh 
i)riginated in a similar way. 

If n droji of sea* water be slowly evaporated, under a micro- 
scojx* of high power, crystals of selenite (sulphate of lime) art* 
produced, having the form most common in native crystals of 
the mineral. On adding m(»re water, the crystals are again 
dissolved, and this may be re|>eatcd indefinitely. These results 
would seem to indicate that the lime was mostly in the state of 
sulphate. — Dana. 


Sulphate of lime is soluble in about 500 parts of water, but 
when salt is present (as in sea-water) a much larger quantity of 
the sulphate will lx? dissolved by this fluid. 


Blasting racks nith lime . — ^Any methtni of removing large 
masses of mineral matter from their* native beds, which is less 
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tInngtTons to niimTs and quarn mon tliaii gunpowder or other 
explosives, deserves the liighesl eonsideratitMi, more es|x*eially as 
the blasting ojKTations are t<K> often plaml in tlie hands of men 
jwssessing imwe eourage (or rather ign<»r:iiK*e of danger) than 
prudence. It is less than a year siiuv that a foreman employed 
at a chalk cpiarry near London, and uhom the author knew 
well as a steady workmati. was fearfully injured while with- 
tlrawing a c harge of gun[>o\vder which, from some c ause, had 
failed to ignite. In trying to recover the old c harge, with 
hammer and c hisel, it exploded w iih great violence, destroyiitg 
both his hands, which were subsecjuently amputated. After 
mcjiuhs oi suftering and c areful hospital treatment, he returned 
to his duties a wiser, but not a l>etter man. 


Some lime ago a series cif ex|KTinu‘nts were made* w ith f|uick- 
lime, as a blasting agent, and with \ery satisfac tory results. A 
hole lK‘ing bc»red in the usual way, a c barge of lime was driven 
intc» it. and this afterwards moistenc’d by w ater ; in a hwv 
moments the lime tx*c*ame heated and acjueoiis vapours gene- 
ratc'd. arid the t*norinc»us pressure* thus brought to Ix ar U|>on the 
surrounding mass by the* expansiiin oj the* vapour i aie^ed ii t*» 
qnieily give w:iy, and U*c ome dislodgcal from its native Ucl, 
withcuii inv<»lving the slightest risk tc» fuunan Ide. 'I his would 
appear to 1 h* an invaluable method of disj>lac ing large masses in 
coal mines and c halk pits. 


Professor Owen says, “'IIk* Cahaire grussiir (coarse lime- 
stone), which is employed at Paris as a building stone, contains 
Poraminifera in such .abundance that we may say the cnf)ttal of 
France is almost construaed of tliese and complex 

shells/* - 
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Dr. Davy describes a bronze helmet, of the antique Grecian 
form, taken up in 182 5, from a shallow part of the sea, between 
the citadel of Corfu and the village of Castrades. Both the 
interior and the exterior of the helmet were partially incnisted 
with shells, and a deposit of carbonate of lime. 


The IxMiitiful fossil shells, called Nummulites^ from their 
having a round flat form resembling a piece of money, vary in 
sizt' from that of a cniwn-piece to microscopic diminutiveness. 
Owing to the enormous extent to which they (K’cui* in tlie latter 
portions of the Secondary and also in the Tertiary strata, they 
hold an important place in the history of fossil shells. They 
are frecpiently found heaped together In c lose cohtac't, forming 
a (‘onsiderahle jiortion of the hulk of extensive mountains in 
the '^rertiary limest(»nes of Verona and Monte Bolca, and in the 
Secondary strata of the cretaceous formation in the Alps and 
Pyrenec's. The Sphinx, and some of the pyramids of Egypt, 
are composed of limestone containing nuimmdites in great 
abundance. These shells are sometimes tvvci inches in diameter, 
and Iwlong to the <»rder Foraminifera. 


Ti) account for tlie existence of testaceous animals, ^\hose 
shells are compost'd of c arbonate of lime, Sir C. Lyell observes,, 
“ If a large ]>ond lx* made in almost any soil, and filled with 
rain water, it may usually IxHrome tenanU*d by testacea, for 
carbonate of lime is almost universally diffused in small 
quantities. But if no calcareous matter he supplied by w^aters 
Bowing from the surrounding high grounds, or by springs; no 
tufa or shell marl are formed. The thin shells of one genera- 
tion of Molluscs decompose, so that their elements afford 
nutriment to succeeding races ; and it is only where a stream 
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enters a lake, which may introduce a fresh supply of calcareous 
matter, or wlwre the lake is fed by springs, tluU shells accuniu- 
late and form marl.” 

Geologists have frequently s|)c‘enlatecl as to tlie probability of 
Kngland and France having l)een at one iHM'iod iiniletl. V erstegan, 
as far bac k as i60j, en(leavourt*d to [>rove that suc h must ha\e 
lK*en tin* <’ase. and adduced the following arguments to support 
his view : — First, the proximity and identity of the composition 
cd the shores of Albion and Gallia, whic h, \\ helher Hat and 
sand\, or sUvp and c halky, correspond exac tly with eac h other. 
Secondly, the oc c urrence of a submarine ridgcx called “ Our 
Lady’s Sand,” c*\tending from shore to shore, at no very great 
depth, atid which, from its <-ornpc»silion, appears to l)e the 
c»rigin;d basis ot the istbmus. Tbirdly, the Idettlity of the 
noxious animals in Kngland and Franee, which could neither 
have swain ac ross nor leave Ikvh introduc ed hy man. No one, 
he argues, would have imported wolves, for example, therc*fore 
** these w ic ked leasts did ot themselves pass over.” Me imagines 
the ancient isthmus to have Ihvii about six Knglish inilc*s in 
breadth, composed entirely of dialk and flint, aiicl in some* 
places of no great height above the lew el ol the* sea. 


'Fhat the c rust c>f the earth has fxx-ii subjec t to upward and 
downward mcnements, by which mountains have \wcf\ raised 
nliove the waters, and large tracts of land .submerged, Is 
nbundantly proved by the jH'cuIiar eharac-teristic H cif the stratified 
and primary ren ks. And that tliis upheaval and subsidenc e is 
still going on in various parts of the glolie is provcnl by the* 
observations c»f our greatest geologists. Kycll says, Rec ent 
ohsenations have disclosed to us the wonderful fati that not 
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only the west coast of South America, but also t)ther large areas, 
some of them several thousand miles in circumference, such as 
Scandinavia, and certain archi|>elagos in the Pacific, are slowly 
and sensibly rising j while other regions, such as Greenland and 
parts of the Pacific and Indian Oceans, in whicli atolls, or 
< ir<'ular coral islands abound, are as gradually sinking. 


“I'hat all the existing continents and submarine abysses may 
have originated in movements of this kind, continued through- 
out incalculable periods of time, is undeniable, for marine 
remains are found in r(»cks at almost all elevations above the 
sea, and the denudation which the dry land apjK'ars to have 
suffered favours the idea that it was raised from the dwp 
by a sucec.ssion of upward movements, })rol()nged throughout 
indefinite jx^riods. Rain and rivers, aided sometimes by slow, 
and sometimes by sudden and violent movements of the earth’s 
<TUSI, have undoubtedly excavated some of the principal 
\ alleys; but there *are also wide spaces which haw U'cn 
ticmuled in sm h a manner as t'an only be explained by reference 
to the action of waves ;ind < urrems tin land slowly emerging 
from the det'p.” 


Syrup of sugar dissolves hydrate i>f lime (slaketl lime), and 
< rystals of the carlMinate may lx‘ thus obtained, by boiling 
Itydrate of lime i part, sugar 3 parts, and water 6 parts. 
When cold, the solution is to Ix' filtered, and the elear liquor set 
,‘iside, and expostxl to the air for alxmt two weeks, when cry'Stals 
will Ix' dejwsited. 


Donat! ascertained the existence of a compact bed of shells, 
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lOO feet in thickness, at the bottom of the Adriatic, which, in 
some parts, was converted into marble. — Dr. Mantell. 


The J'ur. or Incrustation which lines the interior of kettles 
and boilers in which water has been boiled, is carbonate of lime 
de|M»sited from water after the carbonic aciil, which hcitl it in 
solution, has been ex|)elled by heat. 


All waters <-ontain nujre <»r less carbonate of lime in solution ; 
liut the springs u'hi< :h issue from calcareous rocks, as in l>erby- 
shire, San Filippc*. etc., contain s<» large a proportion that 
advantage is taken of this for making ornaments ; baskets, 
leaves ami twigs of trws, wooden crtisses, vast*s, etc., and many 
«»ther obj(H ts, are deposited in the water issuitig fnim the springs, 
and tlu'se soon Ucoine coated with an incrustation of carbonate 
<if lime. Indeed, moulds of various <il)je<’ts are also placed in 
tlte running streams, and these, iKComing <'oateil with the 
* alcare<ais deposit, yield very l)eautifid impressions. 


Many of the buildings of am ietit and iiUHlern Home are 
c(»tistructed (»f tufa, «)r travertine (earbonate of lime), from the 
quarries of Ponto Luctano, whi(‘h are l>elieved by Dr. Mantell 
to have originated from lakes fed by calcareous springs. 
Referring to these calcarecnis deposits. Sir Humphrey Davy 
says, The waters of these lakes have their rise* at tlie fcwjt <»f 
the Apennines, and hold in solution carbonic acid, which has 
dissolved a portion of tlu? calcareous rocks through w'hich it has 
passed j the carbonic acid Is dissipated by the atmo.sphere, and 
the marble, slowly precipitated, assumes a crystalline form, and 
produces coherent stones. ITie acid originates in the action of 
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volcanic lires on llu.* c\nlcareous rocks of which the Apennines 
are composed ; and carbonic acid being thus evol\'ed, rises to 
the source of the sj)rings derived from the action of the atmos- 
j)here, gives them their impregnation, and ena’ftles tliem to 
dissolve calcareous matter.” 


Dr. Mantell says that the formation of travertine is so rapid, 
that not only the vegetables and shell-tish are surrounded and 
tlestroyed by the calcareous deposition, hut that insects also are 
frequently incrust ed with car])onate of lime. Sir H. Davy, \^ho 
investigated the remarkable liake of Solfatara. near Rome, found 
that its tenqxTalure, e\e!i in winter, was 8o degrt‘(.*s Fahrenheit ; 
and that so rapid was the deposit of calcareous matter (tra- 
vertine) from the water, that \egetahles (conferva;, lichens. 
<'lc.) wltich grew with marvellous rapidity in the warm atmos- 
phere, surcharg('d with carhoni* atid. became iiuTusted with 
the calcareous deposit alnujst as soon as di'\t‘lo|X‘d, and, breaking 
away from the banks, tloatt'd down the stream forming little 
islands. I'o ascertain the rate of this deposit. Sir Iliuiiphrey 
fixed a stick on a mass of travertine, covered by water, and in 
about eleven months after he examined it, w hen he found that 
a deposit of several inches in thickness had formed on the 
botU>m t»f the slick. 'Fhe up|>er part was a mixture of light 
tufa and leaves of eonferva*} hel(»w this was a darker and more 
<'ompaet travertine. < oniaining black and decomposed masses of 
confervie; in the lower part the travertine was still more solid, 
of a grey eolour, but w iih cavities, which he Ixlieved were pro- 
vluceti by the decomposition of vegetable matter, 

“ 1 have passed many happy hours, I may say days,” ^ays 
Sir H. Davy in his charming work, The Last Days of a 
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Philosopher/* “ in studying the phenomena of this wonderful 
lake ; it has brought trains of thought into my mind connected 
with the early changes of our glol)e; and I have sometimes 
reasoned frond the forms c»f plants and animals preserved in 
marble, in this thermal source, to the grander depositions in the 
secondary rocks, where the zoophytes or coral instH'ts have 
worked upon a grand scale, and when* palms and vegetables, 
now unknow'n, are preserved with the remains of cnx'odiles, 
turtles, and gigantic' extinct saurian animals, which ap[K'ar to 
have belonged to a |x*riod when the whole glolx.* possessed a 
much higher temperature. I have likewise often lH*en led, from 
the remarkable phenomena surrounding me in that spot, to 
compare the works of man with thost* of Nature. I’he baths, 
erected there nearly twenty i enturies ago, presi*nt only heaps of 
ruins; and even- the hrieks ot which they are built, though 
hardened by tire, are ( rumbled to dust ; whilst the mass(‘s of 
travertine around, though formed by a variable source from the 
most |KTishahle materials, have hartlened by lime, and the most 
jx'rfeet remains of the greatest ruins in the eternal city, sia h as 
the triumphal an Iw's and the C^J</s>eum, owe their duration to 
this source. ■ 


Amongst the inmimemhle v\'u\vnrvH of the <'<mtinual dianges 
lh;it are taking place in the earth s crust, lM»ih aI)o\c and Ixajeath 
the waters of tlie <x <vin, is rm interesting fart, not i< ('<l by Dr, 
Paris ; — ** A saiuKtone ot curs in various parts «>f the northern 
coast of Cornwall, whidi affords a most striking example of a 
recent format i<»n ; sina* we here JM tually detect Nature at work 
in converting calcareous sand into stone. A very eonsidera!)le 
portion of tlic northern coast of Cornwall is covered with a 
calcareous sand, consisting of minute particles of comminutetl 
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shells, which, in some places, has accumulated in quantities so 
great as to have formed hills of from f(>rty to sixty feet in 
elevation. In digging into these hills, or upon the occasional 
removal of some part of them by the winds, the remains of 
houses may be seen ; and in some places, when the churchyards 
have been overwhelmed, a great number of human l>ones may 
lx* found. The sand is supposed to have been originally brought 
from the sea by hurricanes, probably at a remote jxriod. ’ 


. Dr. Mantell was of opinion that the disintegration granite 
rocks is caused by the action of carbonic acid uj>on the fels})ar> 
which, with quartz and mica, constitutes granite. Since, how- 
ever, common felspar always contains a considerable quantity of 
potash, is it not more probable that this disintegration, which is 
.so ‘remarkably manifest on the shores of Dublin, near Killiney, 
and along the coast of Wicklow, is due to the action of water ? 
Here the disintegrated granite occurs in large (‘oarse particles 
U[)on the lH*a('h, into which the feet sink so dt^eplyas to prtxluce 
:i fei'Iing of insecurity, and even danger. The percentage of 
potash in the gmnite nn ks of this district is so considerable 
(e\en as high as 17 per cent., according to some authorities) 
that the author and his brothers, while on a \ isit to Dublin 
iluring the ixdiellion of 1 848, made a series of exjKTiments with 
a view to extract the potash, as a commercial enterprise, but the 
disturbed state of the a»untry at that time put an end to the 
attempt. 


On the shores i>f the Bermudas a most interesting deposition 
of limestone is taking place, which is principally composed of 
calcareous materials thrown up by the sea. The ocean which 
surrounds the Bermudas abounds in corals and shells, and from 
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the action i>f the waves on the coral reefs and on the dead 
shells, the waters become loaded with calciireous matter. Much 
of this detritus, no doubt, is carried down to the profouiul 
depths of the^x:ean, and there envelops the remains of animals 
and vegetables, thus forming new strata for. the use of future^ 
ages ; but a great proportion is wafted by the waves towards 
the shores, and is ilepositetl in the state of fine sand. This 
sand is drifted inland by the wdnds, and Ixtcornes more or less 
consolidated by the percolation of water and the infiltration of 
crvstalli:&ed carbonate ot lime ; and a white calcareous stone is 
thus formed, which in some hn^alities is .sufficiently compact for 
bii i Id i n g . — Man ttli. 


It has lxH.‘n estimated that live hundred millions of anirnalculw? 
may 1 h* « i>ntaincd \u a single tirop of water, ami that upwards 
of t^^o thousand millions i»f jl/i/io/^e are eonbiined in a cubic inch 
<»f Paris limestone. Wc are now told tliat the decaying bricks of 
all our buildings in L<nulon and elsewhere are densely inhabiteil 
by sjKri.il aninialcula*. M. Parize has .stated that he has seen 
with the micToscojx*, in e\cry pt>nion of crumbling, w eather- w'orn 
brickwork, minute living organisms, u Inch arc iKdieved to he 
the real <lestroycrs of the surtace, and even walls of buildings, 
lliis announcement, altliougfi somcwliat surprising, is far from 
being ridiculous, for we know tliat all porous materials— and 
some varieties of bricks and stone are exceedingly jxirous— 
atvsorb water, and that the air and water abound in germs 
and infusoria; it is tlierefore hut reasonable to believe in the 
jKissibility, nay, probability of the fact dis^wered by M. Parizc. 


Referring to the foml of Infus(/ria, Dr. Mantell observes — 
** However improbable it may appear to the^mind unaccustomed 

6 
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to investigate the v/orks erf the Creator, that lieings so minute 
as those under examination should prey upon living forms 
of yet more infinitesimal proportions, the fact is nevertheless 
unque8tionaV>le. It is even j>ossible to select the food of 
animalcules much smaller than the polypi of the dustra,* and 
thus exhibit their internal structure ! The animals called monads 
may lx‘ considered as the lowest limit of animated nature, so far 
as cognizable by man, their diameters varying from the twelve 
hundredth part of an inch to the twenty -four thousandth , and 
the powers of the microscope w\\\ extend no farther. ’ 


Flints, which abound in the upper chalk, are composed 
almost entirely of silica, with, sometimes, traces of iron. 
When broken, they invariably exhibit some evidence of a 
ttuclfus, cither in the form of a sponge, shell, sea-urchin 
{Echinus), <ir other marine organism, round which the silicious 
matter had deposited, probably from waters holding silica in 
solution. ''J'he or |K‘trifacli()n of animal and vege- 

table substances by silica, is remarkably illustrated in specimens 
of jKJtrified wo(h1. and the numerous echinites which, although 
they possess the hardness of the dint, yet presene their original 
structure. It is a nnnarkable fact, however, that the <*rganit* 
matter of the animal or veget.able substance is in some instances 
totally absent from the j>etrided object, the fonn alt>ne indicating 
its origin. 

According to M. lA*wy, who made some very' im|M)rtant 
investigations concerning the formation and com}>osition of 
emeralds brought by him from Xew Granada, the emerald is 
always accompanied by calcareous spath, quartz, atul pyTites; 


A genus of poiyparia. 
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hat fls the quartz envelops it, and as it in its turn envelops 
the pyrites, this double relation dehnes a determinate order of 
successive crystallization. The emerald impacts also more or 
less calcaredds matter constituting its gangue (the mineral 
matters surrounding it) ; we often see thin sheets of this calca- 
retms matter dividing the purest crj'stals into two or three parts, 
hut it accumulates esiKvially towards their base. I he crystals 
then Ixjcome nebulous (cloudy), and sometimes so incoherent, 
that on being taken from the mine, they am almost friable 
Ixjtween the hngers. 

S|K*aking of coral islands and their submarine origin. Sir H. 
I)e la Beche says — “'riiere can lx* little doubt of coral banks 
and reefs similar to those in the seas of our time, and in coral- 
nvf regitms, having bi'en raised alxne the surface of the R*a. 
like <»lher marine aeeuinulations, forming dry land. Such havt* 
l(uig liceii known, MM. Quoy aiul Gaimurd, who a< (rompanled 
iIh* es{x*dition of M. Freyt inet, and who remarked oti the 
modiTate depths to wliieli the reef-making <’orals apjH*ar 
extend, mention that on the roasts r>f I’iinor, coral hanks so 
<K’Cur alxwc the mm level as to lune induced M. IVron to 
consider the whole land formetl of tliem. ' 


Mr. I’hornton Herapalh fouiui that all soils contain an appre- 
ciable quantity of nilrii' acid, in the form <if nitrates of lime, 
ammonia, soda, and |K)tash, and he Ixdieved tliat this acid, 
whethtT fw or combined, acted both as a stimulant and as a 
true manure. Moreover, lie was of opinion that most plants 
liave the power of decomposing the earthy and alkaline nitrates, 
and that soiiu* “ actually appear to |>osaess the |K)W'er of trans- 
forming ammonia or nitrogenous compounds into nitric acid/* 
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In examining a sjx?<:imen of fossil ivory, M. Wicke found 
that the internal {)ortion contained about 67*94 per cent, of 
phospliate of lime, and 18*45 c^ni. of carbonate of lime. 
The enamel gave 47*51 phosphate of lime, and 1^*83 carbonate 
of lime. The organic matter in the internal part was 6*38 per 
cent., while in the enamel it amounted to 3 8 5 7 per cent. 


. Concluding Olservaiions . — sublime effect of geological 
research upon the minds of those great observers who have 
unfolded S() many of the hidden mysteries of our glolx% is shown 
in their universal recognition and appreciation of the Great First 
Causi? of All. It is impossible to peruse the works of our gifted 
geologists without seeing how deeply they were im])ressed w'ith 
an unfeigned Ixdief in that Almighty lleing, w iihout whom 
was not anything made that was made.” In the presemt age 
tif artected scepticism — resulting fnmi ignor;;n<v of Nature and 
inordinate love <»f Art — it is mentally retitshin.; to read the 
works of those great lovers of Nature, who Jiave done so inucli 
to enlighttm us upon the history «)f our planet and to instruct us 
in the wonders of Creation. 


•* For my own part/’ said Dr. Mantell, ** feeding as I dt>, tlie 
most profound re\erence and the deepest gratitude to the 
Eternal, who has given me this reasoning iniellee^t, however 
feeble it may be j and l>elieving that the gratitication and delight 
experienced in the eontemplation of the wonders of creation 
here, are but a foretaste of the inexpressible felicity which, in a 
higher stale of existence, may be our portion liereafier ; I cannot 
l>ut think that the minutest living atom, which tlte unaided eye 
4)f man is able to explore, is designed for its own peculiar sphere 



THB HISTORY OK \ LUMP OK CH\LK. 85 

f enjoyment, and is alike the object of His mercy and His care 
s the most stupendous and exalted of His creatures/' 

There can be ng doubt whatever that the study of natural 
listory exalts nnd purities the mind, tilling it with pleasing and 
kvonderful facts — a healthy store, the accumulation of which is 
:u)t (Jiily a labour of love, but is a source of inestimable enjoy- 
nent. IVuly, 

■* The appetite grows with what it feeds on '* 

w hen once the human intellect is devoted to the contemplation 
i^f the transcendant wonders of our varied and beautiful sphere. 

Well would it lx* for the future of mankind if our Board 
Soh<M»ls and <ither educational estiiblishments were to instil into 
the minds of the young, some knowledge of the globe on which 
they live, and of the marvelh>us lx‘auties which adorn it. 

In the fort'going pages an attempt has lxx*n made to bring 
together a series of facts more <ir less<‘onnected with the subject 
M'leaed — a l.urnp of Chalk — and to show how widely-diBiised 
throughout tlx* globe is the substunce known as lime. However 
imjHTfeci such a small treatise uj>on so vast a theme must 
iu*cc:»sarily lx*, the author indulges a ho|x‘ that the infr)rinatif>n 
given fiw induct* many of his readers to seek further knowletlge 
at the lunds of those eminent authors, to whose valuable works 
he was so greatly indebuM in c<jfnpiling this little volume. 

xVmongst the numerous \v urks <*(»nsu1ted in the preparation of 
these pages, may Ih.‘ inenti<med the following 

*‘1*1h* Wonders of Gts>l«>gy/' by Dr. ManteJI. ‘‘Palaeon- 
tology." by Pn»fessor Owen. “The Getdogical Observer/* 
by Sir H. De la Beche. “ Mineralogy," by Dr. IVrcy. 

Museum of Scieno* and Art." by Dr. Lardner. “ Principles 
of Geology," by Sir C. Lyell. “ Geology of Yorkshire," by 
IVofessor Phillips. “Geology," by Dr. Buckland. 



GLOSSARY. 


Alga, sea-weeds. 

Arenaceous, sandy. 

Argillaceous, of the nature of clay. 

Astrea, star coral. 

Atolls, coral islands of an annular or ring-like form. 

Augite, the principal mineral in many trap and volcanic rocks. 

Basalt, ancient lava, composed of augite and felspar. 

Belemnite, the bone of an animal of the cuttle-fish kind- 
Bivalve, having two shells, like the oyster. | 

Botryoidal, like a cluster of grapes. | 

Breccia, applied to a s{)ecics of marble which occurs in irregular angula| 
fragments. ; 

Calcareous, having the properties of lime. 

Calcium, the metallic base of lime. 

Calf sinter, deposition from hot springs charged with carbonate of lime. 
CaU, lime. | 

Carboniferous, belonging to coal. 

Cefhalopods, nioUusca, having the organs of motion round their 
as the cuttle-fish* nautilus, etc. 

Chalcedony, a species of silex or silica. 

Chert, a silicious mineral allied to flint and chalcedony 
Chaonite, a zoophite of the chalk. 

Chondrites, marine plants of the chalk. 

Comminuted, pulverized. 

Ctmchoidal, shelly. 

Comfervites, fossil aquatic plants of the chalk deposit 
Com brash, a coarse shelly limestone. 

Cretaceous, belonging to chalk. 

Ceinaidea, lily -shaped animals. 

Delta, alluvial deposits formed by rivers. 

Detritus, matter which has been worn or nibbed off rocks. 
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EihiHus, sea-urchin. 

Encrinite, a genus of crinoidea. 

Eoane, the beginning of the present epoch. 

Escarpment, the abrupt face of a ridge of high land. 

Exuvie, a term al{)plicd to all kinds of fossil animal remains. 

FtfMsa. the entire group of animals belonging to a country or period. 

Ftlspar, a mineral which, with quartz .and mica, constitutes the chief 
material of rocks. Potash or soda, and sometimes both 
alkalies, are found in this mineral. 

F lustra, a genus of polyparia 

Foraminijera, a class of minute chambered cells. 

CtAiilt, rr gait, a name applied to a series of l)eds of clay and marl. Us 
geographical p(*siiion is l)clwccn the Upper and Lower Green- 
land 

iirtenuiftd. a str.itum of the chalk de|x>sil. 

Gy sum. native sulphate of lime. 

Ht rul’Undc^s a term applied to a scries of minerals comjwscdof s)l}catc.s 
of metallic oxide.s, as lime, magnesia, manganese, etc., and in 
which j|lu«)n(le of calcium is generally present. 

Infuiorta. microsc.af)ic animals, so-namc«l from being found in putrid 
vegetable infusions. 

Lacuitnnf. Inrlonging to a hike. 

Lias, is a name given to an argillaceous limestone containing i-ieculiar 
fossils, and occurs Ixilow the oolite scries of strata. 

Littoral, lielonging to the shore. 

Madrfpore, a genus of corals. - 

a mixture of clay and lime. 

Marsupial, a term applied to animals having a pouch, like the kangaroo, 
etc. 

MarsupiU, a genus of crinoidea of th^ chalk. 

Miandrma, a genus of corals with meandering cells, as the brain coral. 

Motlusca, soft-bodied animals, having no bony structure, as the oyster 
etc. 

Sadnlar, rounded, but of irregular form, as a flint. 
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Oolite, a limestone, so called from its being composed of rounded 
particles resembling the roe or eggs of fish. 

Organic remains, the relics of animals and plants. 

Outcrop, extreme edge of inclined strata. 

Outlier, detached portion of a formation. 

Valaontology, the science which treats of the structure of ancient extinct 
. animals. 

Polyparia, corals belonging to the great division in the animal kingdom 
called Radiata. 

Polypi, marine animals w^hich form corals. 

Quartz, pure silica. 

Septaria, nodular masses of clay, having crevices filled with spar 
Silex, flint. 

Silicified, changed to flint. 

Silicious, flinty. 

Spatangus, a genus of sea-urchin. 

Stalactites, |>endant conical mas.ses of carbonate of lime, found in 
caverns. • 

Stalagmites, concretions of carbonate of lime formed on the floors of 
caverns by the dripping from stalactites. 

StinkstOHC, bituminous limestone. 

Tertiary, a tenn applied to the strata which occur above the chalk 
Testacea. shell- fish. 

Testaceous, having a hard shell. 

Thermal, hot springs, those waters which have a higher temperature 
than Fahr. 

Trap rocks, ancient volcanic rocks, derived from a Swedish wortl, Uappa, 
a stair. 

Tuhipora, coral resembling organ pij^s. 

Tufa or Travertine, a deposit of carbonate of lime from water. 

Univalve, having one shell, as the periw'inkle. 

Zamitis, fossil plants of the oolite, etc. 

Zoophytes, animal plants, applied to cbrals. etc. 
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A FEW NOTICES BY THE PRESS 


or 

THE HISTORY OF A LUMP OF COAL, 

BY ALEXANDER WATT. 


" A useful and interesting book : some of its readers will be astonished 
to find in how many different ways coal contributes to the comfort and 
convenience of our lives, besides warming our domestic hearths and 
supplying our locomotives and manufacturing machinery with fuel/’ 

The Record. 

“The preparation of the intense and brilliant colours, of which the 
aniline group is the principal. Mr. Watt well describes, and believes 
there arc yet more discoveries to be made in addition to those by which 
immense fortunes have been obtained .” — The Practical Teacher. 

*' An interesting little book discoursing upon black diamonds, and 
giving the reader a very* good idea of the many bye-products formed in 
the manufacture of gas .” — The British Trade Journal. 

" The clever author traces the coal from the pit mouth to its phases 
as the colouring medium of a bonnet ribbon, and performs his task in a 
very entertaining fashion .” — The Bookseller. 

” A popular treatise briefly tracing the history and uses of coal.” 

The Daily Chronicle. 

“There are very few writers who have done as much to make science 
attractive to the general reader as the author of ‘ The History of a Lump 
of Coal.’ ”— Yea/A. 

•• The author has brought together from diverse sources a great variety 
of interesting information connected with his subject, and readers who 
may heretofore have given no attention to the matter will be surprised 
to find that in a lump of coal are to be found the chief ingredients of 
so many useful articles.”*— 7A« Chmtian Life. 

•• A useful little work .” — The Citiien. 



** The aathor eloquent descriptions of the processes hy which 
we get the coal-tar dyes.”— Ce/i^ei ead Labour. 

“ The idea of this little book is good, and its full title will show that 
it embraces a very wide and a varied held. The author’s acquaintance 
with chemistry has enabled hina to render his descriptions of gas-making 
and the treatment of the other coal products fairly instructive.” 

The AtheMum. 

** Mr. Watt deserves the thanks of students for having turned his 
attention to this branch of the subject, as well as to that portion of the 
history of coal which is better known.”— TAr CoUitry CMtJtan, 

" Interesting, instructive, and useful.”— TAr Htukuey Giisette, 

'‘Mr. Alexander Watt describes in a very readable narrative the 
geological formation and chemical qualities of coal, the methods of 
working and utill^iteg iu j|nd much elst* on the lulijcct. including some 
notes on its commercial importance.”— 7‘Ar European Mail 

•* This is a useful little book.”— Lead. 

*‘A very instructive little volume, brimful of information, showing 
much careful research.' —JLoadiai TiUphont. 

" To teach science by means of easy writing which shall be as 
interesting as a child's story book, is no slight undertaking, yet Mr. Watt 
has accomplished it. and we have to thank him for one of the most 
curious and useful books we ever read. If the reader would know 
something of the adveaturcs of a lump of coal l)eforc it finds its way 
into his fire, let him spend a shifting on this little book, and we warrant 
he will Icam many things he never even dreamt of before.” 

The Chriiiian Globe, 

" Very popular science indeed, written in a light prose reading-made- 
easy style, but containing a great many facts of interest which it is 
convenient to ba%’e collected into a little book.”— TA; People, 

"The concise little work is brought to a conclusion with some 
interesting notes of a roiscellaneous description upon coal/* 

Tka BfUuk MmauUU Gaiettt. 

” The author generally writes simply tad scieoCifically, and bis 
diagranu are very clear ; altogether this little book is interesting and 
attractive/*— TAr School Guardian. 



" The book concludee with a long and interesting series of notes on 
coal. It is a very interesting and useful publication, is illustrated, and 
is issued in stout paper boards at one shilling.'*>->TA< Horn Rcviiw, 

** A good deal of interesting information is here put forward in simple 
style, with a few illustrations, showing the processes in gas-making, 
&c/*^The Quttn. 

But perhaps the most attractive part of his little book is that which 
treats of the volatile and particularly the waste products of coal which 
are now largely utilised as dyes. Hence the suggestion of ' a lump of 
coal* in 'a bonnet ribbon.* It is there in the ethereal form which 
imparts to the ribbon its exquisite colour. This little work is a treatise 
on science delineated. It betrays great scientific knowledge, and ie 
written in a most pleasing manner. Bitllionist. 

** This little volume would make an article of an Encyclopaedia. It 
is exhaustive and very able.'*— TA# TabUt. 

*• The ' History of a Lump of Coal* in the hands of a writer gifted 
with accuracy, combined with the skill to put scientific matters in 
silhple and graceful language, can be made an instructive and most 
interesting subject for a work on popular science.'*— TA# Fi$ld> 

•* The author has succeeded in telling us a great deal more about the 
uses of coal than we knew before."— 7'Ai Kentish Observer, 

** No more interesting subject than this could t>e found for a book or 
lecture. In less than a hundred pages are accumulated a vast amount 
of information particularly important to a colliery district." 

Wakefield Herald, 

" An interesting little book,— cheap, but not nasty," 

The Royal Cornu'oll Gazette. 

A record is here made of its histoiy*, uses, and the discoveries of 
science respecting it, well worth reading by the present generation ol 
English."— TAi Western Times. 

The author tells the story of coal and its uses clearly and eater* 
taiaingly."— TA# Bath Chronicle. 

This it a concise and well-written compendinm of the chief facts 
connected with the origin and stmetnre of and the manufacture ol 
its numerous products."— i^radtsg Mensny, 



" Aft m handbook to the fttudeai on the threshold of scientific inquiry 
it will prove a most useful guide, and to the still younger, even the 
school-boy. it will pro\'e of service in opening a door through which he 
will get glimpses of the wonders and beauties of nature that may have 
the effect of leading him to pursue a course of investigations which 
will prove a pleasure to himself and advantageous to his fellows." 

Bl^hhum Standard. 

** An interesting account of this wonderful servant of ours. As a 
handy reference book the little volume is well worth the money.'* 

Hastings and St» Leonards Timn. 

** Perhaps not many people know even now that the brilliant * mauve* 
and * magenta* dyes of the ribbon and bonnet shop are derived from 
' that nasty, odious coal tar.' Truth is stranger than fiction." 

Sktjfitld Indifindini. 

A pemtal of this little work wonld no doubt create astonishment in 
the minds of many people, to learn the multifarious uses to which an 
unprepossessing piece of coal can be put. The author takes his readers 
through the whole realm of literature and speculations of modern 
scientists on the probable duration of our coal beds. A most interesting 
volume.’’— ^ ary Guardian. 

“From a chemical point of view the book is interesting, and the 
subject Is fascinating ." — Sheffitld Teltgraph. 

•' A perusal of its pages will be found very interesting, and we must 
say that wc think the author has attained the end for which he has 
striven. ’—JBifrsj/ry Express, 

“ This is one of those cheap and popular handbooks to knowledge 
peculiar to the present iigc Gazette. 

No one who sits down to study the volume can fail to be convinced 
that there may be after all a certain amount of poetry associated with 
even such a common-place prosaic thing as a lump of common house 
coal."— .fisnij/fy Chronicle. 

** The little volume is crowded with useful particalars. and to those 
who care for the topic is calculated to be eminently attractive. It is 
well 11 ustrated with a number of diagrams.' ’^Nojtingham Daily Guardian . 



** The general information about coal, and what is obtained from it, is 
interesting.”— Hfrt/orrfiAjw Exprtss, 

” A popular account of what may be called the byc products of the 
coal consumed in gas-works, most of which have been discovered by 
chemists during the last twenty or thirty years, such as*benzine, paraf- 
fine, carbolic acid, and a number of beautiful dyes .” — Bristol Mercury^ 

” That a bit of coal so black should be made to produce not only 
gas, and coke, and tar. but beautiful colours, clear white candles, oils, 
perfumes, various chemicals, medicines, disinfectants, Ac., is indeed a 
remarkable result of modem researches.”— CAsMaw Niws. 

**The ' History of a Lump of Coal.* what it is, what it contains, its 
manifold uses and various products — Mr. Watt imparts in a lucid, 
unscientific, instructive, and interesting way. and adds a quantity of 
appropriate 'notes* on coal."— Mornim* News, 

” The author furnishes a number of interesting notes in reference to 
the various uses of the mineral in its different forms. '^Western Mail. 

” To many persons a cob of coal possibly suggests nothing but dirt 
in the present and warmth in the future. There arc few people who 
cannot sometimes appreciate the warmth emitted from burning coal, 
but there also few who take the trouble to reflect on all that is done 
with the help of coal. Mr. A. Johnston, of 6, raternoster Buildings, 
London, has just published a little book likely to stimulate reflection 
on the useful purposes which coal scr\’es in the world's economy.” 

Liverpool Courier, 

" The ' History oi a Lump or Coal ’ is tersely written, and the 
studious reader and amateur scientist will hnd much food for mental 
digestion. AYe heartily commend the book to our readers,” 

Jersey Express. 

“ This is a most interesting and valuable little work, which deserves 
the widest possible circulation, for. in a small compass and a familiar 
style, it conveys a large mass of information which every intelligent 
reader should possess.” — Cuimsey Star. 

" Mr. Watt in a popular style describes the various uses to which 
coal is applied, tucce^ng in presenting a large store of information 
relative to the black diamond, and creating a desire in the mind of the 
reader for still more light.”— £dtaAafigA Daify Reviiw. 



“The author, Alexander Walt, has evidently a thorough acquaint* 
uice with his subject. To the scientihe, as well as the unscientihe, 
reader, it will be found valuable in many respects, and will doubtless 
obtain a large circulation."— Advertiur. 

*' The work fitly closed with many interesting notes on coal, among 
which will be found a good deal of useful and practical information." 

Perth shirt Advertiser. 

" Mr. Watt treats the subject in a scientific manner, besides making 
it agreeable to every reader.”— Express. 

•* In this little Ixjok he has succeeded in accomplishing a by no means 
easy task, lie has written upon a scientific subject, and he has made 
it interesting." — Inieff^ordon Times. 

" The varittus usc.s to which ' the black diamond ’ is applieil is lucidly 
described, and much information will be derived on the subject of the 
origin of coal, what c(»al contains, the manufacture of coal gas. the 
volatile products of coal," &c. — Brechin AJveitiser. 

The subject is treated very interestingly and with vjvacity. The 
contents of the volume will probably astonish many readers ignorant 
of the value and uses of coal, and lead to a demand for ' more light' 
on the subject. '—Bert/rr Advertiser. 

Science has done much for the race, but few of its discoveries have 
pro%'cd more useful than those which relate to a lump of coal ; and ail 
who read this treatise will be thankful to the author for the interesting 
and instructive manner in which he has traced those discoveries and 
their practical results.' —.Vonfrosf Revietr. 

” The book will be an excellent one to put into the liands of young 
readers, and even grown readers, having in view the progress which 
science has recently made in discovering products of coal which can be 
turned to valuable account, will find the volume well worth reading." 

Aberdeen Journal, 

"The wonders involved in a lump of coal are here very fully, yet 
simply, described."— Educational News. 

*' From the great amount of information on coal which this little 
book contains, it will be welcomed by all who peruse it. The subject 
will make an attractive lecture to an audience assembled on a winter 
evening to get know ledge and instruction ” — Dundee Courier and Argus. 



** The book gives a good deal of information regarding our coal fields. : 
the constituent elements of coal, and the surprisingly large number of 
productions that are derived therefrom.'’-~Dam&arteii Hnald. 

'* It contains capital information on what may be called the higher 
uses of cozX” -Glasgow Htrald. 

*' The least that can be said of Mr. Watt's book is that it contains a 
great amount of information. In it he preaches * Sermons from Stones,’ 
and demonstrates how much this great country is dependent on her 
mineral resources. Every geologist should procure a copy of this 
work.”— Dtfs/srm/iw Journal. 

•' The author fulfils his task in a lucid manner. The price brings it 
within the reach of all, and it ought to be interesting to very many in 
the colliery districts of Ayrshire. '— Herald. 

'* ' The History of a Lump of Coal,' by Alexander Watt, is one of the 
most complete treatises on this important factor in our national wealth 
that we have, of late years, had the pleasure of reviewing.” 

The Pcrtobello Advertiser. 

" The author has done good service to science by the publication oi 
this very admirable book.''— TA/ Reporter and Vindicator. 

•* Few would be inclined to look for the chief ingredients of saUvolatile 
in coal, or to ex{>ect to find a bright clear spirit like benzine in the black 
diamond. How these and a hundred other useful substances are 
extracted from coal is explained in this most instructive little book.” 

The Northern Whig. 

*' Altogether the little book should play a useful part in showing to 
the inquiring ones amongst the masses a short and easy way to a 
tolerably complete range of knowledge on a most important scientific 
subject .”— Morning News. 

** Those interested in the progress of mechanical science will find it 
profitable reading. "—O/toau Daily Cift>#ii. 

This little book contains a great deal of valuable information.” 

Montreal Daily Star. 










